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» Thee latest lectuigque . . ¢ TEE JG CRERAR Lisaan 


IN SQUARE AND BEVEL SHEARING JUN 20 i929 
IN ONE CONTINUOUS OPERATION 


Pia 





Launching of the 38,000 ton passenger iner ‘Windsor 
tle’ at the shipyards of Cammell Laird & Co. 
Shipbuilders & Engineers) Ltd. Birkenhead. 


he Corpet Louvet Hydraulic Guillotine utilises 
the unique Gautron System of Bevel-Shearing 

hich has many advantages over conventional 
methods. Both square Shearing and Bevelling 
iscarried out in ONE CONTINUOUS 
OPERATION permitting increased output by 
obviating double handling of material and 
cutting setting times by half. 
Arrangements can be made for potential 
customers to attend practical demonstrations 
should they so desire. Further information and 
technical literature is available on request. 


Oil Hydraulic Bevel Shear as supplied 
to Cammell Laird & Co. (Shipbuilders & 
Engineers) Ltd. Manufactured by Corpet 
Louvet & Cie, La Courneuve (Seine) 
France (Systeme Gautron) 


[2X4] PLATE WORKING MACHINERY LICENCEES LTD. 


42 BROADWAY «+ LONDON ©: S.W.1 
Telephone: TRAfalgar 4262/3 Telegrams: PLAROLL, Sowest, London Cables: PLAROLL, London 
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Phone or write for catalogue of grilles and registers 


AIR CONDITIONING & ENGINEERING (N.I.) LTD., 
TANDRAGEE, CO. ARMAGH, NORTHERN IRELAND. 
P.O. BOX 8, PORTADOWN, N. IRELAND, PHONE TANDRAGEE 214 


















































Is manipulation critical ? 









H.D.A. tubes can keep their temper... 


Loss of temper in tubes, and of tempers in board- and smooth surface finish, as well as their 
rooms, have both become rarer since H.D.A. weldability and excellent resistance to cor- 
evolved Hiduminium 1C, 14, 22, 43 and 46- rosion. Manipulation is only one of the 
alloys specially developed by them for easy problems associated with tube and hollow 
manipulation. Drawn tubes and hollow extruded sections; But H.D.A. have all the technical 
sections made from these alloys are not only knowledge and skill that the subject calls 
easy to manipulate: they retain their strength for — freely available on request. 





Hiduminium 


makes the most of 


Aluminium 
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For the 
reduction of 
Hydrogen 

in steel 


The r i BS 
VIA-VAC 
I5 TON DE-GASSING UNIT 











———— | ap 


Plant can be supplied in the range of | ton to 150 tons for 
the following processes : 


Ingot casting in vacuum. 


Re-heating in vacuum after pouring by Induction 
Heating. 


Re-heating or casting in atmosphere after pour- 
ing in vacuum. 


ACUUM CONsy 


SER VICE To (INDUSTRY 


VACUUM INDUSTRIAL APPLICATIONS LTD., = (Dept. N.E.E.) WISHAW, LANARKSHIRE, SCOTLAND 
Telephone: WISHAW 142 Telegrams: ‘“‘VIA-VAC, WISHAW”’ 





242 
































NUCLEAR ENERGY—JUNE, 1960 


Gas bearing pumps— 


totally enclosed, gas lubricated—for liquids 
up to 700° C, without contamination . .. 





.. ANOTHER 


ENGINEERING ADVANCE 


BY BRISTOL SIDDELEY 


One of the largest manufacturers of motive power 
units in the world, Bristol Siddeley Engines Limited 
produce gas bearing pumps. The range covers a wide 
performance capacity and will pump liquids up to 
700° C with a power input from fractional to 30 hp. 

Bristol Siddeley gas bearing pumps have been de- 
signed specifically for systems where the contamination 
of liquids by lubricants or the atmosphere cannot be 
tolerated. Each unit, fitted with self-acting gas bear- 
ings, is totally enclosed and no seals are required 
between the impeller and the bearings. 

Gas bearings have several great advantages over 
oil lubricated bearings: the load-carrying capacity 
increases with speed, temperature and pressure; the 
bearings are supported on a film of chemically pure 
gas contained within the system, so there is no metal- 
to-metal contact under operating conditions, and 
wear and maintenance are reduced to an absolute 
minimum, 


Widest experience—greatest range 


Bristol Siddeley gas bearings were developed origin- 
ally to meet the extremely fine limits of operating 
purity and precision of nuclear engineering. But gas 
bearings have many other applications where a rotat- 
ing shaft must be supported in such a way that no 
contamination and leakage can be allowed and 
where the supply of chemically pure fluids or gases is 
essential: inthe textile, chemical engineering, pharma- 
ceutical, food storage and processing industries, 
to name but a few. Bristol Siddeley produce a wider 
range of gas bearings than any other manufacturer 
and have the greatest experience in their design and 
application. 


I om 













GAS BEARINGS 


WATER 
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GAS BEARING 


WATER 
COOLING 











vg LIQUID 
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For further information about Bristol Siddeley gas 
bearing pumps and gas compressors, please write to 
H. J. Prince, Sales Manager, Reactor Components 
Division, Bristol Siddeley Engines Limited, PO Box 17 
Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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This Vokes ‘Absolute’ filter is the nucleus of 








Originally developed for atomic energy work, Vokes ‘Absolute’ 
filters have also proved invaluable in biological, pharmaceuti- 

cal and photographic applications —in fact wherever sub- | 
micronic particles of dust and dirt can harm expensive equip- 

ment and processes. The special filter medium consisting of 

extremely fine asbestos fibres suspended in a grass-based 

paper gives a remarkable efficiency of 99.95%, against particles 

in the 0.I to 0.§ micron range—a figure guaranteed by 
subjecting every ‘Absolute’ filter to the methylene blue dust 

cloud test immediately before despatch. (B.S.S. 2831.) 


Other ‘Absolute’ filters using an all-glass paper filter 
medium have guaranteed efficiencies as high as 99.99°4 — only 
0.01°, penetration against a methylene blue dust cloud. For 
further details please ask for publication HJ. 





For the housing of ‘Absolute’ panels Vokes have 
designed the UNIPAK, an inexpensive, compact 
and adaptable structure consisting primarily of a 
sealing frame housed within an outer metal 
container. Complete inlet and outlet headers are 
provided, tailor-made to fit between the ventila- 
tion ducting and designed to the duct air velocity 
specified by the customer. Each ‘Absolute’ filter 
is isolated from the next and is easily and quickly 
fitted or removed by a patented sealing mechanism 
which, in addition to securing correct alignment 
of the filter, will not permit the access door to be 
replaced until it is sealed in position. 
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Standardized components make possible the simple con- are shown in these sketches —make the UNIPAK suitable | 
struction of multiple banks to handle a wide range of air for most requirements. Our technical engineers are always 
volumes. The alternative layouts available—a few of which at hand, however, to advise on special installations. 


VOKES LIMITED - HENLEY PARK : GUILDFORD : SURREY 





Telephone: Guildford 62861 (6 lines) Telegrams: Vokesacess, Guildford, Telex 
Telex: 13-535 Vokesacess, Gfd. Represented throughout the world 
V533 
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\ Light alloys in all wrought forms 2 
| 
\ x 


The large scale production of the special magnesium alloy used 
’ 
to make the fuel element cans for Calder Hall was the result of 
collaborative experimental work by Birmetals Limited and the 
® United Kingdom Atomic Energy Authority. 
Similar collaboration between Birmetals, the U.K.A.E.A. and the 


i commercial constructors of nuclear power plants is ensuring con- 


tinued development in this and other allied metallurgical fields. 


BIRMETALS LIMITED : WOODGATE WORKS . BIRMINGHAM 32 


BM 221 
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by 
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NUCLEAR ENERGY 

All aspects of nuclear energy in industrial use, 
science, medicine, education, etc. Monthly. 3/6d. 
(postage 2/-) 12 issues 42/- post free. 


THE CONSULTING ENGINEER 
Detailed, profusely illustrated articles, news and 
information. Monthly. 3/6d. (Postage 2/-) 12 
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in the civil engineering field. 
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PHYSICS IS EASY—by D. S. Watt, BSc, pp. 560. Figs. 123. 
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a fascinating subject within the reach of all. Profusely 
illustrated with photographs and drawings. 
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Introducing... 
The Short simLac 


to be more exact 


THE SHORT SIMLAC ANALOGUE COMPUTOR 


Shorts, who have produced more analogue computing equipment 
than any other company outside the USA, have built all 

their experience into the new SIMLAC high accuracy analogue 
computor. The instrument is designed for the computor user 

and equipped to his specification. Easy to operate, 

simple to set up, with greater flexibility and higher operating 
standards than those of any comparable computor in 

the world today, the SIMLAC has a virtually unlimited range. 

It is suited in particular to problems of nuclear kinetics, 

chemical process control and electrical generation. 


0.01% oven-stabilised computing elements 


Detachable patch panels give complete flexibility without crossed cords 











Repetitive and continuous operation 
Unique high performance amplifier 


Unrivalled comprehensive automatic selection, setting and checking systems 


* ££ € € HF 


Punched tape programming as optional extra 











Write for illustrated brochure and data sheets to 






SHORT BROTHERS & HARLAND LTD 








COMPUTOR SALES DEPARTMENT 

















EAST INDIA HOUSE, 208a REGENT STREET, LONDON, W.1. 
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270/67.5 hp. COMMUTATOR MOTOR, 
speed 375/95 r.p.m. 


Ward Leonard MOTOR GENERATOR SET and 
WORK MOTOR with the work motor driving a 
0/50 cycles per second ALTERNATOR, voltage 


arranged to vary directly as frequency. 


FOR ROTATING 
ELECTRICAL MACHINES 
TO 
SPECIAL REQUIREMENTS 


OF Companies 
——— 
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Electrical Plant for Special Applications 











FOUR 400 h.p. ROLLING MILL MOTORS 
by English Electric Co., 738 r.p.m. to final 
30 r.p.m. With control gear. 





Send Us Your 
Enquiries For: 


FREQUENCY CHANGER EQUIPMENT 
WARD LEONARD SETS 

MOTOR GENERATOR SETS 

PLATING AND ANODISING GENERATORS 
A.C. AND D.C. MOTORS 

ALTERNATORS 

WELDING GENERATORS 

TRANSFORMERS 

SWITCHGEAR—HAND AND AUTOMATIC 


SONS AND COMPANY LIMITED 


WOOD LANE, LONDON, W.12 STANNINGLEY, Nr. LEEDS 
Telephone: SHEpherds Bush 2070 Telephone : Pudsey 2241 


And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Bath, Swansea, 
Newcastle-on-Tyne, Belfast, Sheffield, Southampton 





























WHY 





IS A BUBBLE. .O 
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“Maximum volume for a given surface” says the bright schoolboy. “Lowest stored 
energy in the skin for a given internal pressure” says the engineer. The point being 


that it is the shape which any vessel, subjected to internal pressure, is trying to become. 
If you insist on any other shape you have to pay for it—in thicker walls, amongst other 
things. 

By making the CO, circulator casings for an atomic power station and the bends in 
the CO» pipework spherical, we halved the plate thicknesses. And, as always when you 
hit the right solution, a lot of other things fell into line. Look at the drawing: every 
weld is circular, can be made by machine and can be easily and completely X-rayed. 
Every edge can be prepared for welding by machining or automatic flame cutting on 
a manipulator. 

Fundamentally, good engineering design is just this noticing the obvious (not as easy 
as it sounds); this questioning; this thinking, not in cliches, not in terms of what is 
usually, or has always, been done, but about the way things behave; the ringing of 
every idea against the bedrock of physical laws. 

This is what we have to offer at R.W. 


(RXW) 
(8) 


The controlling Company of the RICHARDSONS WESTGARTH GROUP, co-ordinating the activities of :— 





RICHARDSONS, WESTGARTH & CO. LTD. 


Wallsend, Northumberland, and at 58 Victoria Street, London, S.W.1 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK (SUNDERLAND) LTD, RICHARDSONS WESTGARTH ATOMIC LTD. 
RICHARDSONS WESTGARTH, INC. 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. RWs2 
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WIN 
THE BATTLE 
OF THE BURR 


B. O. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone : 53333 (PBX) Telegrams : MORISFLEX, COVENTRY 


PRODUCT OF THE Mitigf4> GROUP 
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DAWNAYS 
STEELWORK 


Specialists in the design 
fabrication and erection of riveted 
and welded steel-framed structures 

of every description 














DAWNAYS LIMITED 


BRIDGE & STRUCTURAL ENGINEERS 


STEELWORKS RD. BATTERSEA, LONDON, S.W.11 
Telephone BATTERSEA 2525 (10 lines) 





























Also at 
SWANSEA, CARDIFF, WELWYN GARDEN CITY, NORWICH, 
SOUTHAMPTON, ROMFORD, VICTORIA STREET S.W.1] 
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Special glazing type pitched roof unit, 
incorporating moulded steps for 


maintenance and permanent access 





to roof sheeting above glass. 
Illustration shows 24” unit 
replacing two sheets of glass 


approx. 7’ 3” long x 4’ 0” wide. 


MOULDED GLASS-FIBRE FAN-POWERED VENTILATION UNITS 


POLYESTER RESIN BONDED e FIRE RETARDING @ NON-CORROSIVE 
are standard for 
e@ TURNERS BIG-SIX — TRAFFORD TILE — COMBINED SHEETING — 
DOUBLE SIX — LARGE-SPAN COMBINED SHEETING 
@ DECKINGS — ASBESTOS — METAL — WOODWOOL SLAB 
@ GLAZING MOUNTING — PITCHED SLATED AND BOARDED 
@ FLAT ROOFS — CONCRETE — TIMBER 


also 
® CHEMICAL FUME UNITS WITH POLYTHENE COATED FANS 


in six sizes—6 inch to 19 inch diameter 
©@ SMALL CAPACITY LOW PRICED GENERAL PURPOSE UNITS 
Flat Base and Curb Types | 
THE NELSON(400 cfm) THE TRAFALGAR (750 cfm) 
® SPECIALS TO SUIT SPECIFIC REQUIREMENTS | 


For further details please write to: as typical unit illustrated above 


BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE, BEDFORD PARK, CROYDON, SURREY ~ Telephone: MUNICIPAL 2361 (6 lines) 
Branch Office: CROMFORD HOUSE - CROMFORD COURT - MANCHESTER 4 
BRITAIN’S WIDEST RANGE OF POWERED VENTILATING UNITS 
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assimilate 

conditions 
by inducing 
CONTROLLED 
VIBRATION 


The need for more and 
more speed is making 
Engineers acutely aware 
of vibration. Using con- 
trolled vibration provided 

by W. Bryan Savage equip- 
ment, it is now possible 
to assimilate conditions 
in the Test Laboratory. 

By this method, necessary 

modifications can be car- 

ried out in the design stage 
before full scale testing. 
For the past twenty years, 
W. Bryan Savage Ltd., 
has been manufacturing 
amplifiers and vibrators 
and they operate a Vib- 
ration Test Laboratory for 
the use of their customers 
in one of their modern 
London factories. 


All enquiries should be sent to 
Vibration Test Dept. 


BRYAN 


avage 





designers and manufacturers of amplifiers 
and vibrators for modern industry 


DaS660NE 
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all call for specialists lockers 


Craftsman built N.S.E. Lockers make the greatest possible use of 
available space and are, ideally, the lockers for use where 
specialist requirements are called for. Manufactured in a wide 
range of shapes, sizes and combinations, all N.S.E. Lockers 
Plenum lockers with ducting are individually ventilated, fitted with locks manufactured to a 
master series, bonderised to resist rusting and attractively finished 
in a wide selection of stoved enamels. 


Send today for full details 


NSE 


NORWOOD STEEL EQUIPMENT LTD. 
Howard Way, Harlow, Essex 
Siamese locker Single heated locker 2-tier heated locker Telephone : Harlow 25651 


% Slate cutting tool 





























sa’ fe) 
HIGH EFFICIENCY Maximum total 


Yc LO N E efficiency over 


FANS 










with non-overloading Nitsb-4laalelae mn ce)esl| 
backward curved 
impeliers 


Eminently suitable for air 0 
conditioning and ventilating 

installations with large 

volumes and high water 

gauges — particularly High 0 


Velocity systems 







efficiency over 
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Beaver pre-loaded ball screws, up to 95/ efficient, 


operate at-52°C to over 400°C with no backlash... 
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Bristol Siddeley Engines Limited produce Beaver* pre- 
loaded ball screws. ‘These ball screws achieve a minimum 
efficiency of 90°, and they can operate within a tempera- 
ture range of —52° C to 400° C without lubrication, and up 
to 170° C when lubricated. 

Machined and ground to the highest standards of pre- 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power re- 
quired for actuation by as much as 80°, when converting 
rotary drive into linear output or force input into torque 
output. By eliminating backlash, with pre-loading, they 
give precise control over very small increments of motion 
and a high response frequency. And when compared to 
conventional screw mechanisms, they provide a predictable 
operating life which is much longer, require much less main- 
tenance and give more trouble-free operation. 


Basic design application analysis 


Bristol] Siddeley engineers make an exhaustive analysis of 
each specification. And each unit is specially designed for 
its particular application. Beaver ball screws are made 
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automatically reversible or with controlled ‘‘no-back,” with 
multiple or single circuits. Beaver pre-loaded ball screws 
have been proved as the most efficient method of convert- 
ing rotary into linear thrust in over 2,700 engineering 
applications in many branches of industry. They have been 
designed already with rated operating load capacities of 
370,000 Ib (825,000 lb maximum static load) but the maxi- 
mum potential operating load is, in most cases, limited only 
by the requirement. 


oe 





| ae 
| Bristol Siddeley Beaver ball splines have been de- | 
| veloped to eliminate the disadvantages of conventional | 
l splines, The designs are very effective in minimising fric- | 
| tion, particularly when high torsional and bending loads | 
l are imposed during linear movement. | 


* Complete technical and manufacturing co-operation with Beaver 
Precision Products Inc., Detroit. 

For further information please write to J. B. Starky, Sales 
Manager (Beaver Products Division), Bristol Siddeley 
Engines Limited, PO Box 17, Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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PM-2aA 


PORTABLE 
POLAR 
N-PLANT 


An ever-increasing portion of America’s nuclear power pro- 

gramme is devoted to the development of small reactor plants 

of capacities of up to 10 MW(e). The work in this field is 

in the hands of the Armed Forces and the PM-2A described 

in this article has been built specially for an Army base in 
Greenland 


| gee is the designation of one 
of the latest packaged nuclear 
power plants designed for remote 
American military installations (the 
abbreviation stands for “ portable, 
medium power plant-2A). It is 
a pressurized water reactor plant 


designed by Alco Products Inc., of 


Schenectady, and will be used for 
generating 1,560kW of electricity 
and some Im. B.t.u/hr of steam for 
heating purposes. 

PM-2A is being installed at a 
military base in Greenland—Camp 
Century—and will be housed in 
tunnels driven in the snow and ice. 
It is being delivered to the site by air 
in 27 packages. The heaviest of 
these weighs 30,000Ib and_ their 
total weight is just under 300 tons. 

For ease of installation and main- 
tenance the plant is mounted on ten 
skids, each skid holding a specific 
section of the plant. The reactor 
vessel and steam generator are on 
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one skid, the feedwater heater equip- 
ment on another and the heat ex- 
changer on a third. Three further 
skids are mounted with air-coolers, 
the seventh with the turbine genera- 
tor, eighth with switchgear and the 
ninth motor controls. The last 
skid holds the condenser. 

Installation of the plant on site 
should take about six weeks and 
involve about 36 engineers and tech- 
nicians. A 17 man crew will operate 
the plant when installed. 


Firm’s Third Reactor 

The PM-2A is the third operational 
reactor designed and built by Alco 
Products. The first, the SM-I 
(stationary, medium power plant), 
formerly known as the Army Package 
Power Reactor, has been in operation 
since 1957. It is at Fort Belvoir, 
Virginia, and by early 1960 had 


produced more than 25m. kWh of 


power. 





A snow tunnel under construction at Camp Century, Greenland. Tunnels like this will 
house the PM-2A plant 


Layout of the PM-2A plant at Camp 
Century, Greenland 


Key to numbers:—1. Air blast coolers: 

2. Heat exchanger; 3. Condenser: 4. 

Turbine generator; 5. Switch gear: 

6. Control centre; 7. Laboratory; 8. 

Reactor; 9. Hot waste tank; 10. Feed 
water 


The second Alco  reactor—the 
SM-IA and formerly known by the 
designation of APPR-lA—is 
currently under construction at Fort 
Keely, Alaska. It has twice the heat 
output of its predecessor but with 
the same size core. 

PM-2A features two major ad- 
vances over the SM-I and SM-IA. 
First, the total plant weight has been 
reduced from 2,500 tons to 300 tons. 
Secondly, the testing and assembly 
time has been cut from 18 months to 
three months. 

Basically the three reactors are of 
the same design. One major differ- 
ence is in the cooling systems. 


(Continued on page 259) 





Inside a snow tunnel at the camp 








Plant Performance 


Thermal power developed in reactor 

Reactor core life (minimum) 

Net electrical power—with supply for heating system 
Steam supplied for outside heating 


Thermal Data—Reactor at Full Power 


Operating pressure 


Design pressure .. 
Coolant flow 


Coolant inlet temperature 
Coolant outlet temperature 


Core 
Configuration 


Equivalent diameter 


Active core height 
Material content: 


Stationary Fuel Elements 


Type 


Number of elements 


Plates per element 
Active length 


Control Rod Fuel Elements 


Type 


Number of elements 


Plates/element 
Active length 


Steam Generator 
Operating pressure 
Outlet temperature 
Inlet temperature 
Flow 
Blowdown 


Pressurizer 
Operating pressure 
Design pressure .. 


Design temperature 


Number of heaters 
Total heat output 
Steam volume 
Water volume 


Turbine Generator 


Throttle steam pressure 
Throttle steam temperature 


Turbine speed 


Generator, three phase, ‘60 cycle 


Condenser vacuum 
Condenser surface 
Condensate flow 


Air-Blast Cooler 
Circulating fluid 
Blower capacity 


Air-blast cooler surface area 


Tube surface 


Extended surface (fins) 


Physical Data 


Maximum size of largest package 
Maximum weight of heaviest package 
Total weight of all packages 


Number of packas 


Bes 
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PM-2A OPERATING DATA 


10 MW 

8 MW years 
1,560 kW 

1 x 10° B.t.u./hr 


1,750 Ib/sq.in. abs. 
2,000 Ib/sq.in. abs. 
4,200 gal/min. 

500 F. 

518 F. 


7 x 7 array—three elements in 
each corner omitted 

20.2 in. 

21.75 in. 

19.Skg 

17.0 gm 

172.0 kg 

91.5kg 


Plate type containing enriched 
UO, dispersed in stainless steel 
matrix clad with stainless steel 

32 

18 

21.75 in. 


Plate type containing enriched 
UO, dispersed in stainless steel 
matrix clad with stainless steel 

5 

16 

24..43-in. 


465 lb/sq.in. gauge 
463 F. 

306 F. 

37,700 Ib/hr 

400 lb/hr 


1,750 Ib/sq.in. abs. 
2,000 Ib/sq.in. abs. 
650 F. 

20 

20 kW 

13.8 cu.ft 

5.1 cu.ft 


450 Ib/sq.in. gauge 
459 F. 

7,323 rev/min 
4,160v 

8 in. hg 

2,500 sq.ft 

29,750 Ib/hr 


2,000 gal/min Glycol 
58,000 cu.ft/min 


8,925 sq.ft 
116,300 sq.ft 


30 9 it high 
30.000 Tbs 


288 tons 


The PM-2A plant is divided into ten 
sections, each mounted on a specially 
constructed skid. The skid with reactor 
vessel and steam generator is shown 
above. Below are the control console 
on the control skid, the switchgear skid 
and the feedwater heater equipment 



































(Continued from page 237) 


Because of the severe low tempera- 
tures encountered in Greenland 
PM-2A will incorporate a condenser- 
cooling system using air and ethy- 
lene-gylcol. SM-I and SM-IA use 
water. 


Little Research Necessary 


Experience gained from the opera- 
tion of SM-1 has of course been used 
to advantage in the design of PM-2A 
and in fact the only majo: develop- 
ment work necessary on this reactor 
before construction started was a 
flow test to establish the proper 
coolant distribution through the core. 

There are eight fuel elements less 
in the core of PM-2A than there are 
in SM-I and no drop in thermal 
output. The elimination of these 
eight has resulted in a significant 
reduction in the reactor vessel dia- 
meter. Equivalent core cylinder dia- 
meter in the new design is 20.16 in., 
in the older reactor 22.4in. This 
has enabled a cut of 10} in. to be 
made in the pressure vessel diameter. 

In designing the overall unit 
great use was made of an IBM 650 
computer. After deciding on the 
geometry of the core the design 
engineers undertook a_ series of 
studies to determine the designs of 
heat exchange systems that could 
be used. The weights of such systems 


NUCLEAR ENERGY—JUNE, 1960 


were also determined. Calculations 
were also made as to turbine per- 
formance at various pressures and 
temperatures. 

Each of the skids on which the 
various parts of the plant are mounted 
are fabricated from two ** H ” beams 
joined by cross-ties and a top deck. 
Draw-bars are mounted between 
the extremities of the ** H ” beams on 
each end. 


Internal Fittings 


All electrical and instrument wiring 
is incorporated in the skids in 
conduits, with outlet boxes and quick- 
disconnect electrical connectors 
located above the deck. 

Mounting pads are provided on the 
top decks to accommodate the various 
components, and the mountings pro- 
vide for thermal expansion where 
necessary. The rigid construction 
of the skid bases eliminates the need 
for extensive support foundations at 
the installation site. 

Among sub-contractors for this 
project are Westinghouse Electric 
Corporation, the Stromberg Carlson 
Division of General Dynamics, the 
Worthington Corporation and the 
Foxboro Co. 

Pre-delivery tests on PM-2A were 
recently carried out at the Dunkirk, 
New York works of the manufac- 


turer, Alco Products Inc. Handover 
to the military authorities was 
scheduled for May 20th, and the 
completion date of the project is 
given as September Ist. Value of 
Alco’s contract is $3.2m. 


How Savings are Made 


The Army estimate that the PM-2A 
should pay for itself in about 12 
years. Total initial costs including 
installation is expected to come to 
about $4.Im. Cost of diesel plant 
of equivalent size would be about 
$400,000. Annual operating costs of 
the nuclear plant have been esti- 
mated at about $800,000 compared 
with $1.1m. for conventional plant. 
The savings would result largely from 
the elimination of the cost of trans- 
porting diesel oil. 

At remote sites supported by air 
lift where supplies are dropped by 
parachute the delivered cost of 
diesel fuel can exceed $2.50 per gal. 
The estimated annual fuel require- 
ment for a conventional plant of the 
same size as PM-2A would be more 
than 850,000 gal of oil, or in excess 
of 15,000 55-gal drums. PM-2A, on 
the other hand, will operate for 12 
months on a single fuel loading 
which will be shipped to Greenland 
in 11 steel drums with an equivalent 
55-gal capacity. 








Another Portable Plant 
PM-1 for Wyoming 


HE Martin Co., of Baltimore, Maryland, have also designed 
a packaged pressurized water reactor. Called the PM-1, 


it is to be installed at a U.S. Air Force base at Sundance, Wyoming, 
to provide electricity for radar equipment and heat for base 
buildings. An artist's cutaway impression of the plant is shown 
here:—( Key to numerals—1. Reactor tank; 2. Steam generator; 
3. Spent fuel storage tank; 4. Steam turbine and electric genera- 
tor; 5. Air steam condensers; 6, Control console; 7. Shield 
water cooler; 8. Decontamination and water chemistry labora- 
tory; 9. Covered walkway; 10. Base technical supply building; 
11. Base operations building; 12. Radar installations). The plant 
will have an output of 1 MW (e) and 7 m. B.t.u./hr of steam. 
Operation of a PM-I test assembly has already been undertaken 
and recently criticality was achieved with 127 fuel elements. The 
reactor proper will contain 732 tubular elements containing a 
cermet of highly enriched uranium dioxide and stainless steel. 
Each tube will be 4 in. in diameter and 36 in. long. Active length 
of each tube will be 30 in. Like PM-2A, PM-1 is so designed as 
to be delivered to the installation site by air. It will be broken 
down into 16 units. The heaviest will be about 30,000 lb and the 
largest 8 ft 8 in. square by 30 ft long. The reactor plant will be 
tested by Martin for about six months before being handed over 
to the Air Force early in 1962. 
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INSTITUTION OF 


NUCLEAR ENGINEERS 


MEMORANDUM OF ASSOCIATION 


As reported in the May issue of NUCLEAR ENERGY, Board 
of Trade approval has been given to the Memorandum and 
Articles of Association of the Institution. This month we 
publish the Memorandum of Association. 


The Companies Act, 1948 


COMPANY LIMITED BY GUARANTEE AND NOT 


Ist. 


HAVING A SHARE CAPITAL 
The name of the Company (hereinafter called ‘* the 


Institution ”’) is “* The Institution of Nuclear Engineers.” 


2nd. 


The Registered Office of the Institution will be 


situate in England. 


Objects of Institution 


3rd. 


The objects for which the Institution is established 


are -— 
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(a) The promotion of the sciences and practice of 
Nuclear Engineering and all branches of Engineering 
kindred thereto, and the encouragement of inven- 
tions likely to be useful to the members of the 
Institution and to the community in general. 

(b) The purpose of enabling Nuclear Energy 
Engineers to meet and to correspond with branches 
in all parts of the world and of promoting the 
intellectual welfare of its members by periodical 
meetings to read, consider and discuss engineering 
problems and other kindred subjects, and the 
publication and communication of information on 
such subjects to the community. The Institution 
will not engage in trade directly or indirectly. 

(c) To establish scholarships, organize lectures, hold 
examinations, to grant premiums and prizes for 
papers and essays and by Research and any other 
similar means to enlarge the knowledge and improve 
the science and practice of the branches of engin- 
eering stated in Sub-Clause (a) of this Clause. 

(d) To establish, form and maintain a library for 
members and others, also a collection of models, 
designs, drawings and other articles of interest in 
connection with the development and iinprovement 
of the Branches of Engineering stated in Sub-Clause 
(a) of this Clause. 

(e) To communicate to its members information on 
all matters affecting the branches of engineering 
referred to in Sub-Clause (a) of this Clause, and to 
print, publish, issue and circulate such papers, 
periodicals, books, circulars, and other literary 
undertakings as may seem conducive to any of these 
objects. 

(f) To co-operate with Universities, Colleges and 
Public and other educational institutions and 
authorities in the furtherance of education in and 
dissemination of knowledge of Nuclear Engineering 
in all its branches. 


(g) To examine by such tests as it may require the 
qualifications of candidates for any class of member- 
ship of the Institution or for any diplomas or 
certificates of competency in the science or practice 
of Nuclear Engineering which the Institution may 
award. 

(h) In the interests of the aforesaid sciences and 
technologies and of the community in general to 
procure and maintain the recognition of the profes- 
sional status of Nuclear Engineers. 

(i) To establish, undertake, superintend, and act as 
trustee for any charitable fund whence may be made 
donations or advances to deserving persons who 
may be or have been engaged in the branches of 
engineering referred to in Sub-Clause (a) of this 
Clause or connected with any persons engaged 
therein and to contribute to or otherwise assist any 
charitable funds or undertakings, provided that the 
Institution shall not contribute to any fund or 
undertaking from which any member of the Institu- 
tion may derive pecuniary benefit, and shall not 
apply any of its funds for any purpose which is not 
charitable. 

(j) To invest the moneys of the Institution not 
immediately required upon such securities or other- 
wise in such manner as may fiom time to time be 
determined, but so that moneys subject or repre- 
senting property subject to the jurisdiction of the 
Charity Commissioners shall only be invested in 


NEW MEMBERS 





J. De Mouchet Baynham, M W. J. Jenkins, M 
Beaconsfield, Bucks. London, S.W. 

Thomas Beilby, A B. P. Larthe, A 
Sutton Coldfield. New York. 

Norbert J. Dernbach, M G. D. Llewelyn, A 
Connecticut, U.S.A. Knowle, Bristol. 

Vernon Ellis, A Dr. Fredrik Meyer, M 
Mickleover, Derby. Pretoria, South Africa. 

G. Flook, A D. Oliver, A 
Bristol. Swindon. 

G. Frith, A B. D. O’Houlihan, A 
Manchester. Dublin. 

K. H. T. Griffiths, A A. Owen, M 
Baughurst, Hants. Derby. 

Hans Josef Grumm, M Anson Quinton, M 
Vienna. Lymm, Cheshire. 

S. G. Hacker, A A. E. Robinson, JM 
Dorchester, Dorset. Slough, Bucks. 

W. Haley, A J. Souter, A 
Salisbury, S. Rhodesia. Northfleet, Kent. 

M. I. Hanley, A C. Tuckey, A 
London. Renfrewshire. 

K. A. H. Hooton, A H.C. Wallace, A 


Salisbury, S. Rhodesia. 


Lilley, Nr. Luton. 
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such securities and with such sanction (if any) as 
may be prescribed by law. 

(k) To borrow money for the purposes of the 
Institution, and to secure any moneys so borrowed 
by Debentures, Mortgages or Charges on all or any 
part of the property and assets of the Institution. 
(/) The doing of all such other lawful things as are 
incidental or conducive to the attainment of the 
above objects. 

Provided that the Institution shall not support with 
its funds, any object or endeavour to impose on or pro- 
cure to be observed by its members or others any 
regulation, restriction or condition which if an object of 
the Institution would make it a Trade Union. 

Provided also that in case the Institution shall take or 
hold any property subject to the jurisdiction of the 
Charity Commissioners for England and Wales or 
Minister of Education, the Institution shall not sell, 
mortgage, charge or lease the same without such 
authority, approval or consent as may be required by 
law, and as regards any such property the Council or 
Governing Body of the Institution shall be chargeable 
for such property as may come into their hands, and 
shall be answerable and accountable for their own acts, 
receipts, neglects and defaults, and for the due administra- 
tion of such property in the same manner and to the 
same extent as they would as such Council or Governing 
Body have been if no incorporation had been effected, 
and the incorporation of the Institution shall not diminish 
or impair any control or authority exercisable by the 
Chancery Division, the Charity Commissioners or the 
Minister of Education over such Council or Governing 
Body, but they shall, as regards any such property, be 
subject jointly and separately to such control or authority 
as if the Institution were not incorporated. In case the 
Institution shall take or hold any property which may 
be subject to any trusts the Institution shall only deal 
with the same in such manner as allowed by law having 
regard to such trusts. 


Income and Payments 


4th. The income and property of the Institution whence- 
soever derived shall be applied solely towards the 
promotion of the objects of the Institution as set forth 
in this Memorandum of Association; and no portion 
thereof shall be paid or transferred directly or indirectly, 
by way of dividend, bonus, or otherwise howsoever by 
wav of profit. to the members of the Institution. 
Provided that nothing herein shall prevent the payment, 
in good faith, of reasonable and proper remuneration to 
any officer or servant of the Institution, or to any member 
of the Institution in return for any service actually 


rendered to the Institution, nor prevent the payment of 


interest at a rate not exceeding 4 per cent. per annum on 
money lent or reasonable and proper rent for premises 
demised or let by any member of the Institution; but 
so that no member of the Council of Management or 
Governing Body of the Institution shall be appointed to 
any salaried office of the Institution, or any office of the 
Institution paid by fees, and that no remuneration or 
other benefit in money or money’s worth shall be given 
by the Institution to any member of such Council or 
Governing Body except repayment of out-of-pocket 
expenses and interest at the rate aforesaid on money lent 


NEW COUNCIL MEMBER 


Dr. W. J. Jenkins, late 
chairman of the Nobel 
Division of ICI who was 
recently elected to the 
Council. Dr. Jenkins is one 
of the leading explosives 
experts in the country. 
Since his retirement from 
ICI in 1955 he has been 
engineering adviser to the 
Industrial Finance Corpora- 
tion, Washington DC, and 
industrial adviser to the 
World Bank mission to 
Venezuela. He is closely 
connected with Scottish in- 
dustrial affairs 





or reasonable and proper rent for premises demised or 
let to the Institution provided that the provision last 
aforesaid shall not apply to any payment to any Railway, 
Gas, Electric Lighting, Water, Cable or Telephone 
Company of which a member of the Council of Manage- 
ment or Governing Body may be a member or any 
other Company in which such member shall not hold 
more than one-hundredth part of the capital, and such 
member shall not be bound to account for any share of 
profits he may receive in respect of any such payment. 


When Changes are Made 


Sth. No addition, alteration, or amendment shall be 
made to or in the regulations contained in the Articles 
of Association for the time being in force, unless the 
same shall have been previously submitted to and 
approved by the Board of Trade. 


6th. The fourth and fifth paragraphs of this Memo- 
randum contain conditions on which a licence is granted 
by the Board of Trade to the Institution in pursuance of 
Section 20 of the Companies (Consolidation) Act, 1908. 


7th. The liability of the members is limited. 


8th. Every member of the Institution undertakes to 
contribute to the assets of the Institution, in the event 
of the same being wound up during the time that he is 
a member, or within one year afterwards, for the payment 
of the debts and liabilities of the Institution contracted 
before the time at which he ceases to be a member, and 
of the costs, charges and expenses of winding up the 
same, and for the adjustment of the rights of the con- 
tributories amongst themselves, such amount as may be 
required not exceeding five pounds. 


Winding Up 

9th. If upon the winding up or dissolution of the Institu- 
tion there remains, after the satisfaction of all debts and 
liabilities, any property whatsoever, the same shall not 
be paid to or distributed among the members of the 
Institution, but shall be given or transferred to some 
other institution or institutions having objects similar to 
the objects of the Institution, and which shall prohibit 
the distribution of its or their income and property 
amongst its or their members to an extent at least as 
great as is imposed on the Institution under or by virtue 
of Clause 4 hereof, such institution or institutions to be 
determined by the members of the Institution at or before 
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the time of dissolution, or in default thereof by such 
Judge of the High Court of Justice as may have or 
acquire jurisdiction in the matter, and if and so far as 
effect cannot be given to the aforesaid provision then to 
some charitable object. 


10th. True accounts shall be kept of the sums of money 
received and expended by the Institution, and the matters 
in respect of which such receipts and expenditure take 
place, and of the property, credits, and liabilities of the 
Institution; and, subject to any reasonable restrictions 
as to the time and manner of inspecting the same that 
may be imposed in accordance with the regulations of 
the Institution for the time being, shall be open to the 
inspection of the members. Once at least in every year 
the accounts of the Institution shall be examined, and 


the correctness of the balance sheet ascertained by one 
or more properly qualified Auditor or Auditors. 


11th. That the Institution shall publish all matter firstly 
in “* Nuclear Energy ” and that this Journal shall publish 
all matter appertaining to the Institution subject to the 
discretion of the Editor of that Journal for the time 
being and the laws of libel and copyright in force. The 
Institution will undertake to purchase on behalf of its 
members copies of the said Journal at cost and to post 
the Journal to all its members. It will in no way be 
responsible for any matter published in the said Journal 
or opinions expressed therein. 

WE, the several persons whose names and addresses are 
subscribed, are desirous of being formed into an Institu- 
tion in pursuance of this Memorandum of Association. 


EURATOM — General report for 1960 


The European Atomic Energy Community or 
EURATOM, as it is usually called, was set 
up by the Treaty of Rome on March 25th, 
1957. It has been in operation since January 
Ist, 1958, and comprises the following six 
nations: Belgium, France, the Federal 
Republic of Germany, Italy, Luxembourg and 
the Netherlands. Its chief function is to help 
increase the standard of living in the Member 
countries through the development of nuclear 
energy. In conjunction with the European 
Coal and Steel Community and the European 
Economic Community, EURATOM is also 
playing its part in the establishment of the 
‘* United States of Europe.’’ The work 
undertaken by EURATOM to achieve these 
objectives is outlined in the General Report 
for 1960 which is submitted and debated in 
the European Parliament. The main points 
from this report are given below. 


Sp main activities of EURATOM can 
be classified under the following 
headings:—research and training, nuclear 
industry and economy, distribution of in- 
formation, health and safety, and the 
European University. 

EURATOM’s research programme is 
centred on three main problems—the appli- 
cation of radioisotopes and_ radiations, 
controlled thermonuclear reactions and 
power production. The bulk of the research 
is scheduled to be carried out in the labora- 
tories of the ** Joint Research Centre.” This 
is a collective term, as the Centre will not 
be situated in one place, but will be spread 
out over a number of establishments dis- 
tributed throughout the EURATOM coun- 
tries. 

In Italy EURATOM research teams are 
to work at the Italian Nuclear Research 
centre, Ispra. The centre is equipped with 
a 5S MW(t) heavy-water reactor. In Holland 
research will be carried out at the Reactor 
Centrum Nederland, Petten, where use will 
be made of the materials testing reactor 
under construction. 

An agreement in principle has been drawn 
up with the Federal Republic of Germany 
to enable EURATOM to establish a labora- 
tory at the Karlsruhe Nuclear Research 
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Centre for the study and development of 
plutonium and the transuranic elements for 
peaceful uses. At a fourth Joint Research 
Centre, the Central Nuclear Measurements 
Bureau, Mol, Belgium, 25 EURATOM 
scientists are engaged in the measurement 
of radioisotopes, the calibration of neutron 
sources and the measurement of absorption 
cross-sections for thermal neutrons. 

In the field of nuclear energy applied to 
power production EURATOM has con- 
cluded an agreement with the Dutch firm 
KEMA (N.V. Tot Keuring van Electro- 
technische Materialen) for the study and 
construction of a homogeneous reactor 
(SUSPOP Project) and 29 contracts have 
been drawn up between EURATOM and 
industrial concerns, 23 of them American, 
on certain research and development 
projects. 

EURATOM is also taking part in two 
OEEC projects—the boiling water reactor 
project at Halden, Norway, and DRAGON 
at Winfrith Heath, England. 


Bio-isotopology 

In the field of radioisotope applications 
EURATOM has concluded an agreement 
with the Netherlandsche Centrale Organi- 
satie voor Toegepast-Natuurweten-schap- 
pelijk Onderzoek, for the study of radiation 
induced physiological disorders in animals. 
The Community is also negotiating with 
the Dutch authorities with a view to par- 
ticipating in and developing the research 
programme of the Wageningen Research 
Centre on agricultural radiobiology. 

Towards the study of controlled thermo- 
nuclear reactions EURATOM has con- 
cluded an important contract of association 
with the French Commissariat a l’Energie 
Atomique and is negotiating a second with 
the Max Planck Institut fiir Physik und 
Astrophysik, Munich. (An article on 
EURATOM countries’ work in this field 
appears on pages 267-268 of this issue.) 

As yet only one nuclear power plant for 
the production of electricity is being built 
under the terms of the United States 
EURATOM agreement which was drawn 


up for the express purpose of constructing 
power plants in Community countries. It 
is a 150 MW plant situated on the River 
Garigliano, north of Naples. 

Great interest is being taken by EUR- 
ATOM in the application of nuclear energy 
to marine propulsion and several meetings 
have been held between various experts to 
discuss the research and developments 
undertaken in this field. Studies are also 
being made as to the legal and safety 
problems involved. 

An important part in speeding up the 
development of nuclear energy for peaceful 
purposes is played through the distribution 
of scientific data and information and to 
this end EURATOM is setting up a docu- 
mentation centre consisting of a library 
accessible to all Community workers and a 
section on technical translations from 
Slavonic and Oriental languages. 

A research team for investigating the 
processing of data has been set up and a 
high performance electronic computer for 
carrying out such processing has been 
ordered. 

In the health and safety field EURATOM 
has directed the bulk of its efforts to three 
areas. The first covers the health protection 
of nuclear workers and of the population at 
large and the second environmental radio- 
activity. A list of monitoring points has 
been drawn up by the Community and 
studies are being made of the radioactivity 
in rivers such as the Rhine and Rhéne. 

The third area of work is in the safety of 
reactor installations. 

While it is very necessary to raise the 
European standard of living and to embark 
upon research programmes and projects for 
the general good, the ** United States of 
Europe * must be built on a sound cultural 
foundation and not merely on materialistic 
criteria and technical knowledge. To this 
end the Council of Ministers of EURATOM 
and of the Common Market have put into 
motion measures for the establishment of a 
European University, the development of 
European Institutes of Higher Education, 
the co-ordination of university curricula, 
and extended system for degree equivalence. 
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Pressure Suppression Containment 


for Nuclear Power Plants* 


by C. C. Whelchel+ and C. H. Robbins: 


Pressure-suppression containment provides for venting into a water pool the 
steam-water mixture that would be released from a water-moderated reactor 
in the very unlikely event of a break in the primary system. The steam 
would be condensed and most of the entrained fission products would be 
retained in the pool. This article describes a development programme which 
was performed to determine feasibility of the concept and how a practical 


HROUGH tthe years station 
designers and equipment manu- 
facturers have made significant cost 
reductions in conventional steam 
power plants by simplifying design, 
by lowering manufacturing costs, by 
increasing the size of individual 
generating units, and by learning 
to use materials more effectively. 
In terms of constant dollars, without 
inflation, the results are impressive. 
It was only natural that as de- 
signers with this background began 
working on atomic plants, they were 
impressed by the relatively high cost 
of reactor containment, and began 
thinking of ways and means by which 
it might be reduced. Most water- 
cooled reactors have been enclosed 
in large spherical or cylindrical 
pressure vessels designed to with- 
stand the resulting pressure from 
escaping steam in the event of a 
major failure. 

A concept of reactor containment 
which showed considerable promise 
of reducing space and plant cost was 
suggested by the American General 
Electric Co. With it the escaping 
steam is quenched in a water pool, 
thereby limiting pressure rise and 
permitting much simpler plant de- 
sign. Pacific Gas and Electric Co., 
became interested in the potentiali- 
ties of this scheme and about a 


*Paper presented at the 1959 Annual 
Meeting of the American Society of 
Mechanical Engineers. 

+Chief Mechanical Engineer, Pacific Gas 
and Electric Co., San Francisco. 

tManager, Mechanical and Process De- 
velopment Atomic Power Equipment 
Department, General Electric Co., U.S.A. 


system could be designed 


year ago decided to finance a re- 
search and development programme 
to determine its feasibility and design 
parameters. This article describes 
the results of that programme and 
how a practical pressure-suppression 
reactor-containment system may be 
designed. J dgments as to what 
kinds of majo failures could credibly 
occur in any particular reactor 
system are outside the scope of this 
article. 


Basic Concept 


Fig. | is a schematic arrangement 
illustrating the basic concept. The 
reactor vessel, V(1), containing the 
core, is ina dry well, V(2), filled with 
air at about atmospheric pressure. 
The dry well vents to a water pool. 
The air space, V(3). above the water 
pool is enclosed by a vapour-tight 
container. In the very improbable 
incident of a break in the primary 
system, steam and water would first 
enter the dry well. As _ pressure 
increased in the dry well, the air, 
steam, and water would vent into 
the water pool where the steam would 
be condensed. Pressure build-up 
within the enclosure would be rela- 
tively small because the water pool 
would act as a heat sink for the steam 
and water released from the reactor 
vessel. 

The pressure-suppression concept 
has potential safety advantages over 
dry-capsule containment. The water 
pool would tend to retain fission 
products entering it and only a very 
small fraction of any radioactive 
contaminants (other than noble gases) 
released in the dry well, V(2), would 
escape to the containment volume, 


V(3). Leakage from the container 
would be low because of the small 
and short-lived driving pressure be- 
tween the inside and the outside of 
the container; the container would 
return essentially to atmospheric 
pressure shortly after the event 
Further, the water in the pool lends 
itself to designs making it available 
for post-accident core cooling. 

A development programme con- 
ducted by the American GEC con- 
cerning pressure suppression has 
been completed. The programme 
was planned with the aim of obtain- 
ing information useful to a wide 
range of plant sizes, and with the 
expectation that it might be used 
first on Humboldt Unit No. 3 of 
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Fig. 1.—Simplified arrangement of the 
pressure-suppression system for reactor 
containment 
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Pacific Gas and Electric Co., at 
Eureka, Calif. 

Tests and analyses were necessary 
to make it possible to predict with 
confidence how pressure-suppression 
containment would work if ever 
called on. The following specific 
questions required answers before 
such a system could be designed and 
built. 

(1) How should the dry well be 
designed so it would not rupture 
and allow the steam to by-pass the 
condensing pool ? 

(2) What is required to make sure 
that steam introduced to the water 
pool would be condensed and would 
not enter the vapour space and 
rupture the enclosure ? 

(3) How effective would the water 
pool be in removing entrained fission 
products? 

The development programme was 
performed in three phases. Phase | 
was concerned with determining 
preliminary feasibility, Phase II con- 
sisted of testing in two major facili- 
ties, and Phase’ III involved 
interpretation of test results in terms 
of design considerations. 


Phase 1 


Phase | work included review of 


applicable work by others, develop- 
ment of methods of analysis, pre- 
liminary small-scale tests of steam 
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Fig. 2.—Condensing test 
facility showing _ test 
compartment with vents 





condensation, evaluation of the need 
for further work, and planning of the 
rest of the programme On the basis 
of the favourable information ob- 
tained in Phase I, it was decided to 
perform Phases II and III. 


Phase 11—Testing 

Two test facilities were built and 
operated to determine comple- 
mentary information. 

The condensing test tank was de- 
signed to test full-scale vent units 
with the volume of water an indi- 
vidual vent might require. Steady 
flow of steam was available in 
amounts as high as the maximum 
expected through a vent during the 
operating transient of the pressure- 
suppression system. Full scale vent 
operation was desired since scaling 
up of results from small-diameter 
jets and water pools might be sub- 
ject to excessive doubts. Further, 
it seems reasonable to assume that a 
transient flow of steam can be con- 
densed if steady flow can be con- 
densed with the same maximum flow, 
pool and jet geometry. 

The transient test facility was con- 
structed to simulate transient opera- 
tion ofa complete pressure-supression 
system on a small scale. Use of a 
complete system helps ensure that no 
important factors are overlooked in 
analyses predicting behaviour. A 


full-scale pressure-supression system 
for development would have been too 
costly and cumbersome for con- 
venient testing. 

The specific objectives of the con- 
densing tests were to:— 

(1) Demonstrate, with — steady 
steam flows, that rapid and effective 
condensation may be obtained by a 
simple straight pipe discharging below 
the surface of a pool of water. 

(2) Investigate the effect on con- 
densation effectiveness of vent dia- 
meter, steam-flow rate, depth of 
submergence of the open end of the 
vent, direction of discharge, and effect 
of neighbouring jets; and 

(3) Evaluate the effect of pool 
volume and geometry on effective- 
ness of condensation. 


Facility at Moss Landing 

A cutaway drawing of the con- 
densing test facility, located at the 
Moss Landing power plant of Pacific 
Gas and Electric Co., is shown in 
Fig. 2. The large water-storage tank 
is 20 ft in diameter and 24 ft high with 
dished heads. Steam at 100 Ib/sq.in. 
gauge, approximately _ saturated, 
was available from the power station 
at flow rates up to about 100,000 
lb/hr. Steam entered the water tank 
through either a flange near the 
bottom or another flange at the top. 
Various experimental vents were 
connected to these flanges inside 
the tank to discharge the steam into 
the water. Test vents included 
straight pipes from 4in. to 14 in. 
diameter. 

To simulate the volume and shape 
of water associated with an individual 
vent, an open top box was used in 
some tests with three 4 in. diameter 
vents. Dimensions of the box could 
be varied. 

Instrumentation 

Instrumentation was provided to 
measure steam-flow rates, pressure, 
and temperature; water-pool depth: 
water temperature at several points 
in the tank; and pressure and tem- 
perature in the vapour space. Glass 
ports in the tank and windows in the 
box permitted viewing the _ per- 
formance within the tank and taking 
both still photographs and movies. 
Vapour-space instrumentation was 
provided for the purpose of detecting 
incomplete condensation of steam 
with a closed tank. 

The first series of tests with the 
condensing test facility utilized the 
tank without the box compartment. 























The volume of water for the vents 
was considerably larger than would 
be desirable for a pressure-suppres- 
sion system of the type illustrated in 
Fig. 1. The following range of 
parameters was tested. 


4, 6, 8, and 14in. 
diameter single 
straight pipes, and a 
triple 4in. diameter 


Vents 


vent. 

Depth of sub- 

mergence .. lin. to 6ft 

Direction of dis- 

charge Vertically downward 
and horizontal 

Steam flow 10,000 to 93,000 Ib/ 
hr 

Tank water temp- 

erature 50° to 150 F. 


Steam was completely condensed 
in all but three out of 40 tests in 
this series. The exceptions were: 
6in. diameter pipe discharging 
60,000 lb/hr horizontally with 6 in. 
nominal depth of submergence; 8 in. 
diameter pipe discharging 83,000 
lb/hr horizontally with 6 in. nominal 
depth of submergence; and 8 in. 
diameter pipe discharging 77,000 
lb/hr downward vertically with | in. 
depth of submergence. 


Vibration at 120°F.-plus 

At high steam-flow rates, the water 
in the pool appeared to be mixing 
well, the surface was agitated, and 
vortices formed temporarily around 
the pipe. 

A series of tests showed that tank 
vibration began when the water 
was 120°-130°F. or hotter. It was 
most severe at high steam flows. 

From the standpoint of design of 
pressure-suppression pools, tank 
vibration is not likely to be a prob- 
lem. The pool water could be kept 
below 120°-130°F. without seriously 
hampering the design, operating 
time of the pool and vent system 
would be short if ever, and hot pool 
water would occur at a time when 
steam flow through the vents would 
have fallen off from the maximum. 


Twenty Second Tests 


A third series of tests was con- 
ducted to investigate the interaction 
of vents discharging vertically into 
small volumes of water. An open top 
box within the tank, as shown in 
Fig. 2 was used, with windows in 
the sides which permitted viewing 
the surface and the discharging jet. 
Tests were of short duration, some- 
times as short as 20 sec, because of 
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the rapid heating of the water in the 
compartment. Ninety-one tests were 
conducted to investigate the effect 
of steam-flow rate, vent diameter, 
and width, length, and depth of the 
compartment. 

The surface of the water was ob- 
served to be depressed near the 
vent pipe because of the momentum 
of the jet. The depression was 
observed to be as much as 5 ft in 
some cases. However, complete 
steam condensation in the water 
pool was always obtained with the 
compartment tests. 

Mixing of the water in the com- 
partments was excellent, based on 
observation of the flow and measure- 
ment of the water temperature. 


Transient Test Facility 


The transient test facility was 
designed specifically to obtain data 
on pressure transients during opera- 
tion of pressure suppression con- 
tainment. This information was 
necessary to either confirm the 
analytical method of calculating pres- 
sure transients or to show how the 
analysis should be modified. 

The transient test facility consisted 
basically of three interconnected 






pressure vessels that simulated a 
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Fig. 3.—-Arrangement of transient test 


facility 


reactor vessel, dry well, and outer 
enclosure over a water pool. The 
arrangement is shown in Fig. 3. 
The relative position of the reactor 
vessel differs from the schematic of 
pressure suppression, Fig. 1, to 


provide better accessibility for test- 
ing. Water in the reactor vessel was 
heated to high pressure and then dis- 
charged through an orifice plate into 
the dry well by breaking a rupture 
disc. The air and steam were dis- 
charged through vent pipes into the 
water pool where the steam was con- 
densed. 

Primary instrumentation consisted 
of pressure transducers connected 
to a four-channel recorder, which 
measured pressure in the reactor 
vessel, in the dry well, in the space 
over the water pool, and differential 
pressure between the dry well and 
the air space over the water. 

The volumetric scale size of the 
test facility compared with the design 
of the Humboldt Unit No. 3, is 
about 1 :1,000; the area is 1:100; and 
the linear scale 1:10. The time scale 
is then 10:1; that is, events happen 
ten times as fast in the test as they 
would in the reactor plant. 

Parameters varied in the test 
programme included the following: 
Reactor pressure be- 

fore firing 

Fraction of reactor 
vessel filled with 
liquid before firing 
Orifice diameter 
Dry-well-volume 


600, 1,000 Ib/sq.in. 


0.66, 0.80 

0.6, 1.2, 1.6 in. 
17.5, 20.3, 26.0 cu. 
ft 

Vent area »» @3,0.9 2.0eak 
Vent depth of sub- 


mergence 0.75,1.0,1.5& 


A typical set of pressure traces is 
shown in Fig. 4. The reactor- 
vessel pressure dropped off rapidly in 
the first 60 millisec, then fell at a 
slower rate up until about 2.6 sec, 
and finally decayed exponentially. 
The three periods probably corres- 
ponded to (1) expulsion of water 
before flashing occurs, (2) flow out of 
the vessel of a two-phase flashing 
mixture, and (3) flow of steam only 
after all the liquid has been expelled 
from the vessel. 


Tests Described 

The dry well pressure built up 
rapidly, reaching a peak in about 
60 millisec and then fell back rapidly. 
Within the range of parameters 
tested, the peak dry-well pressure 
occurred at the instant the pool water 
was completely pushed out of the 
vent pipes by expanding air and 
steam in the dry well. In some tests, 
water was forced back into the dry 
well, by the container air pressure, 
a few seconds after firing. The water 
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then condensed the steam remaining 
in the dry well, creating a vacuum. 

Calculations substantiate the hypo- 
thesis that the air in the container 
was compressed adiabatically and 
then cooled by water surging into 
the space cartied up by the air coming 
from the dry well. In all tests, the 
pressure over the water pool returned 
to essentially atmospheric pressure 
seconds after the firing. 


Basic Conditions 


Peak dry-well pressure transients 
were calculated mathematically on 
the basis of certain assumptions. 
These were: 

(1) Flow from the reactor vessel 
up to the time of peak dry well 
pressure is saturated liquid at reactor 
pressure. This assumes that steam 
produced by flashing in the vessel is 
not drawn through the orifice by 
flow; 

(2) Heat transfer to the dry-well 
walls is negligible; 

(3) Flow friction is negligible; 

(4) No mixing takes place between 
the pool water, the air, or the steam- 
water mixture. This enables the air 
volume to be treated as a perfect 
gas, undergoing reversible, isentropic 
changes before the pool water is 
completely expelled from the vent; 

(5) Uniform pressure exists in the 
dry well; and 

(6) The steam-water mixture in 
the dry well is homogeneous and in 
thermodynamic equilibrium. 

The equations prepared using these 
assumptions were programmed for a 
computer to determine dry-well pres- 
sure transients. 


Analysis Proven 

The experimental results indicate 
that the analytical method of pre- 
dicting peak dry-well pressure is 
satisfactory and conservative. The 
effect of varying orifice size, dry-well 
volume, depth of submergence, and 
vent area was predictable by the 
analysis. In all tests the experimental 
peak dry-well pressure was less than 
and occurred slightly later than the 
analytical prediction. Experimental 
pressure peaks were about 60-80 per 
cent. of the analytical values and 
the experimental peaks took about 
20-30 per cent. longer to occur. 
Analysis of the test results indicates 
that discrepancies between experi- 
ment and analysis are most likely 
caused by flashing in the flow from 
the vessel, contrary to assumption. 
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Within the ranges tested, some 
parameters had a greater influence 
than others on the magnitude of the 
maximum dry well pressure. In 
relative order of importance, orifice 
size had the greatest weight, followed 
by depth of submergence, dry well 
volume, and vent area. 

The specific objective of the fission 
product entrainment tests, was to 
determine in preliminary fashion the 
effectiveness of the water pool as a 
barrier to fission products. In other 
words, find out what fraction of 
fission products carried from the dry 
well by the steam and air manage to 
get through the pool to the enclosure 
space over the water. 

The transient test facility was used 
with some special equipment for 
releasing the simulated fission pro- 
ducts and for measuring the quantity 
escaping through the pool to the 
enclosure air space. Operation of the 
facility was essentially the same as 
with the tests to investigate pressure 
transients. 


Fission Gas Simulation 


Samples of both krypton and 
xenon were used as tracers to simu- 
late fission gases. The gas, contained 
initially in glass bottles placed in 
the reactor vessel, was released 
rapidly when the bottles shattered 
as a result of the sudden drop in 
reactor-vessel pressure during the 
test. Air samples were taken im- 
mediately after firing from the en- 
closure over the water pool and the 
quantity of noble gas present deter- 
mined by a mass spectrometer. The 
gas sample volume initially in the 
reactor corresponded to about six 
times the maximum amounts of these 
gases expected in all the fuel elements 
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Fig. 4.—Pressures recorded during a transient test. Orifice diameter was 1.2 in., dry 
well volume 20.3 cu.ft, vent area 0.9 sq.ft, and vent submergence 1.5 ft 
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of a reactor, considering the volu- 
metric scale of the tests of 1:1,000. 
Even so, the amount of krypton in 
the air space was close to the lower 
limits of detection, and the amount 
of xenon in the air was too low to be 
measured by the mass spectrometer. 

Sodium iodide was placed directly 
in the reactor-vessel water. Right 
after firing, a sample of air from the 
space above the water pool was drawn 
through a scrubbing column. The 
water used as the scrubbing agent 
was analysed for iodine content using 
the colorimetric method. 


Concurrent Tests 


Fluorescent zinc sulphide with a 
mean particle size of two microns 
was placed directly in the reactor- 
vessel water. This test was run at 
the same time as the sodium-iodide 
test. An air sample from above the 
water pool was taken about 4 hr 
after firing and passed through filter 
paper. The number of particles on 
the filter paper were counted using 


a microscope under ultra-violet 
illumination. 
Elemental iodine crystals were 


placed in the reactor-vessel water in 
the last test. During heating up, the 
rupture-disc holder developed a 
severe wire-drawing leak, so the 
transient was initiated at a reactor 
pressure of 575 lb/sq.in. gauge in- 
stead of the planned pressure of 
1,000 Ib/sq.in. gauge used for all 
other entrainment tests. Air samples 
were drawn through the scrubbing 
column right after firing, and again 
Shr after firing. The scrubbing 
agent, water, was analysed for iodine 
content. 


(Continued on page 277) 
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Thermonuclear Research 
in thee EVRATOM Countries 


by F. R. PAULSEN, BSc, PhD, FRIC, MINucE 


AJOR investigational work in 

the U.S.A., the U.S.S.R. and 
the U.K. on the problems of thermo- 
nuclear fusion, although giving rise 
to much discussion, excitement, and 
controversy, has so far failed to pro- 
duce any important “break-through.” 
All this is, of course, in conformity 
with the forecasts of the authorities 
who believe that it will be at least 20 
years before substantial progress is 
made. 

There are still many possible ap- 
proaches, and it is perhaps advan- 
tageous that much more work should 
still be done on theoretical aspects 
and on the operation of prototypes 
before large-scale equipment is built. 
Britain put all her eggs in one basket 
when an inspired guess made Calder 
Hall the basic type of reactor for the 
nuclear power programme. So far 


this hunch has paid off handsomely. 
Whether a similar hunch onthe ZETA 
approach to thermonuclear power 
will be equally successful is rather 
more doubtful. Certainly as far as 
the EURATOM countries are con- 
cerned, a large proportion of the 
effort is being devoted to funda- 
mental theory, and a few pieces of 
experimental apparatus have been 
made. This may well prove to be an 
advantage. 


Western Approaches 


EURATOM has published a sum- 
mary of the thermonuclear work 
being carried out by the Western 
nations, and this is produced here in 
Table 1, with slight modifications. 
This table shows that the British have 
virtually doubled their effort during 


Table 1— Thermonuclear studies undertaken in Britain, the United States and Europe. 
Based on summary published by EURATOM 


Budget 
1958 1959 Person 
Country and Approach —-~—— - - - $1,000 
Centre Person Budget Person Budget 
$ $ 1958 1959 
us. 
AERE } Linear pinch; _ toroidal 
AWRE pinch; mirror. 120 3m. 150 6m. 25 40 
AEI f 
U.S.A. 
Los Pinch; mirror; rotating 
Alamos — plasma .. 38 3.3m. 40 4.6m. 
Oak Ridge DCX 70 4.9m. 99 6.7m. 
Princeton —_ Stellarator ss 97 | 12.0m.| 115 | 16.8m. 
Livermore Mirror; pinch; Astron 83 6.7m. 93 7.4m. 
Others 1.8 2.5 
288 28.7 347 38.0 100 100 
EURATOM 
Brussels Pinch (first stage) 6 0.07 
Munich Stellarator; linear) 
pinch; toroidal pinch: 
theory .. oa 65 Lz 110 2.0 
Aachen Rapid pinch; relativistic | 45 
electron. os 
CEA Toroidal pinch; mirror; 
sources .. ne ne 25 0.8 50 2.50 
Rome Rapid compression; (first 
stages) .. 2 6 0.15 12 0.35 
Holland H.F. pinch; mirror 18 0.25 30 0.5 
114 2.40 208 5.42 21 26 


one year, much smaller advances, in 
terms of budget and personnel having 
been made in the U.S.A. The 
EURATOM countries have also 
doubled their efforts. 


Diversity of Effort 


What is especially striking, how- 
ever, is the great diversity of effort 
which is being made by the individual 
countries, efforts which seem quite 
out of proportion to the national 
income of these member countries. 
The Belgian contribution is minute, 
and the Italian work is also small. 
What is surprising is that although 
France is the fourth nuclear power 
in the world, the number of scientists 
placed on thermonuclear work in 
France is only one-third of those so 
employed in Germany, where entry 
into nuclear fields was _ severely 
retarded for political reasons. The 
low budget per person in the German 
effort, however, is a reflection of the 
fact that most of their work has been 
theoretical, whereas France has had 
to stand the strain of much expensive 
experimental work. 

The phenomenon of “linear 
pinch”’ is one which has_ been 
deemed worthy of consideration by 
all the nations interested in thermo- 
nuclear work. The instability of the 
plasma column in the straight dis- 
charge tube has been largely overcome 
by a metallic envelope to the tube, 
but even when a stabilizing magnetic 
field has been added, results have 
been far from encouraging. Simpli- 
city and low cost are the chief 
attractions of this approach. 


ZETA and ALPHA 


The toroidal discharge eliminated 
electrode losses and impurities in the 
gas, and this effect has been used in 
the British ZETA and the Soviet 
ALPHA. Neutron production has 
been observed, but there is no indica- 
tion that these result from thermo- 
nuclear fusion, and there is still a 
great array of difficulties to be over- 
come. 
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More promising are the mirror 
machines, which are based upon the 
reversal of the sign of the velocity 
component parallel to the field as the 
particle enters a region of very high 
field. Once again, plasma stability 
is a major difficulty, while other 
theoretical problems yet to be solved 
are those concerned with losses, 
effects of plasma pressure, effects of 
metallic conductors, and effects of 
electric fields. Before this approach 
can be called really hopeful, confine- 
ment times must be increased a 
thousandfold, and energies a hun- 
dredfold. 


Work in the U.S.A. 


At Princeton was developed the 
“Stellarator”, which depends on the 
confinement of the plasma by an 
external magnetic field, designed to 
overcome the instability inherent in 
the toroidal discharge. The problem 
of the reheating of the gas has been 
tackled by ohmic heating, magnetic 
pumping, and cyclotronic ionic reso- 
nance. Unfortunately, losses to the 
walls of the tube have been 100 to 
1,000 times greater than expected. 
Unless this can be overcome, the 
“Stellarator” offers no hope for 
thermonuclear fusion. 

In Brussels, a small group of uni- 
versity workers investigated linear 
discharges in metal-sheathed Pyrex 
tubes with magnetic stabilization. 
Energies up to 25 kJ have been avail- 
able. Another group at the ACEC 
laboratories in Charleroi has also 
been studying gas discharges. 


German Progress 


Theoretical studies have been made 
by a GOttingen group working at 
Munich, and these have included 
ionization equilibrium of impurity 
atoms in a discharge, the limitations 
of ohmic reheating, heating by gyro- 
relaxation, the solution of equations 
in magnetohydrodynamics, the 
fundamentals of stability, the trajec- 
tories of individual particles in a 
magnetic field with axial symmetry, 
and the structure and properties of 
shock waves. At the Max-Planck 
Institutes at Munich and Gdttingen 
experimental work has been carried 
out. This has been largely on dis- 
charge problems, energy balance, and 
ionization as a function of tempera- 
ture, the use of the torus for high 
temperature production, and the use 
of the “Stellarator” concept. Much 
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work has also been directed into 
diagnostic methods of measurement. 
Energies up to 100kJ have been 
available, to be increased later to 
200-300 kJ. 

At Aachen, work on striction in 
rapid discharges has produced tem- 
peratures up to a million degrees, 
using small toroids. A special labora- 
tory at Jiilich will be devoted to 
thermonuclear work. Linear dis- 
charges in deuterium have been 
studied by means of Kerr cells and 
nuclear emulsions, and energies of 
128kJ have been used. A _ new 
laboratory is being built at Garching, 
near Munich. At Kiel and Hanover, 
various spectroscopic considerations 
have been studied. 


Plasma Studies at Saclay 


Since 1955, plasma studies have 
been proceeding at Fontenay-aux- 
Roses, using a torus 8 cm in diameter 
and 7cm in bore, filled with deu- 
terium, and with energies up to 75 kJ, 
and magnetic fields up to 5,000 G. 
Temperatures of the order of a 
million degrees have probably been 
attained. Work will be extended 
further, and will expand to Saclay. 
It will include studies of mirror 
machines, of both the pulsed and the 
continuous types. This will also 
involve studies on new sources of 
plasma, and tests are being made 
with titania guns, as well as Marshall 
sources. At Fontenay, there is to be 
a mirror machine fed radially from 
several sources of fast molecular ions, 
focused magnetically and dissociated 
by an arc. The space charge will be 
neutralized by injected electrons. 
The supply will be 50 kV, 5 amp. At 
Saclay will be a DCX machine with 
H.F. confinement. The source will 
probably be of the pulsed type, 
supplying atomic ions, with electro- 
static extraction and focusing, and 
giving a current of 90 mA, the ions 
being accelerated to 100 KeV. Mole- 
cular ion sources will also be studied, 
with the object of getting a | amp 
source. Studies have been made at 
Saclay of electrodeless discharges in 
a spherical chamber, and the results 
of these have still to be interpreted. 
Energies at Fontenay have been up 
to 750 kJ. 


Geneva and Italy 

In Italy, a small group works in 
collaboration with CERN, Geneva, 
on magnetostatic plasma _confine- 
ment, while an experimental group 





has built a H.F. ion source for 
studying recombination. A_ tube 
2cm in diameter and | m long is 
being used for radial compression 
work. It can take 150 kJ of energy, 
and is copper-sheathed. Another 
study is on the effects of magnetic 
fields on arc discharges in mercury. 
At Bracciano, near Rome, is being 
built a special thermonuclear labora- 
tory. 


The Netherlands Research 


In Holland, there are four groups 
at work. At the TNO, Delft, the 
main theme is magnetohydrodynamic 
theory. At Utrecht University ex- 
perimental work is aimed at getting 
hot plasmas in a homogeneous, 
constant magnetic field, and in an 
alternating electric field with the 
frequency of the cyclotronic reson- 
ance of the ions, or other H.F. 
alternating fields. Much effort is 
directed towards the measurements 
of electrons and ions, temperatures 
of electrons and ions, transport, and 
electric and magnetic fields in dis- 
charges. Amsterdam University is 
working on toroidal discharges in 
crossed electric and magnetic fields. 
Finally, the SA Kema at Arnhem 
is engaged in studies on linear dis- 
charges with magnetic stabilization 
and calculations on a piece of equip- 
ment for toroidal discharges. At 
Rijnhuizen has been established by 
the FOM an Institute for Plasma 
Physics. This will devote most of its 
attention to gaseous discharges, H.F. 
discharges, pinches, and plasma 
measurements, the confinement of 
particles and plasmas in magnetic 
vessels, and design of sources. 


Co-operation and Training 

Periodically, collaquia are held at 
CERN, Geneva, and these have much 
facilitated the contacts between 
workers in the field of thermonuclear 
research. One of the major difficul- 
ties in this particular field is to get 
scientists with the requisite theoretical 
background and the experience of 
the necessary experimental tech- 
niques. Extensive measures to sup- 
plement training by extra courses 
have been taken. At Saclay, for 
example, there is a six-months’ course, 
at Munich one of three months, while 
Italy also arranged special courses in 
the summer. Interchange of scien- 
tists abroad, and visits to overseas 
establishments will also tend to over- 
come some of the difficulties. 
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Base. 

Bearing and gearing body. 
Crystal bearer. 

Crystal adjustment. 
Shielding. 

Measuring table. 
Specimen bearer. 
Reduction unit. 


i. Tension drive. 
k. Magnet table. 
/, Counter-arm. 
m. Collimator. 

n. Counter. 


o. Height adjustment. 
(adjustment of inclination) 


German 
Neutron 
Diffraction 
Apparatus 


Maschines fabrik Augsburg-Nurem- 
burg AG, of West Germany, have 
developed in collaboration with the 
Institute of Technical Physics of the 
Technological University of Munich 
a neutron diffraction apparatus for 
studying the structure and properties 
of matter. We print here a descrip- 
tion of the apparatus and its functions. 


Y means of neutron scattering 

on solid materials it is possible 
to examine the structure and gener- 
ally structure properties of such 
materials. 

The neutron diffraction apparatus 
is a device which permits the exam- 
ination of solid materials by observ- 
ing the intensity of the scattered 
neutrons. Hence, the device is not 
used for the purpose of analysing 
parameters of the reactor but it 
rather utilizes the thermal neutrons 
accruing in the reactor as a “ probe ” 
for investigations in the solid-state 
physics field. 

The following is a short outline of 
the manner in which conclusions may 
be drawn on the lattice structure of 
solid materials from the intensity 
of neutrons scattered angle 
dependent :— 

Each corpuscle of a certain 
speed and mass has an equiva- 
lent specific wave length. If this 
wave length is of the magnitude 
of the interatomic distances in a 
solid body the * neutron waves ” 
scattered on the atoms intensify 
or diminish in specific directions. 
The location and intensity of 
these scattering maxima enable 
us to draw conclusions on the 
atomic structure of the scattering 
substance. 

Normally X-ray scattering is em- 
ployed in the analysis of structures. 
The advantages of neutron scattering 
against X-ray scattering are summar- 
ized in the following three para- 
graphs. 

With X-rays as a medium it is 
very complex to obtain diffraction 
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patterns of light atoms if a com- 
parable percentage of heavy atoms 
is at the same time present in the 
respective crystal lattice. This 
difficulty is non-existent with neu- 
trons since the neutron scattering 
amplitude is of equal magnitude for 
both heavy and light atoms. Whereas 
the localization of H-atoms is ex- 
tremely difficult with X-rays, this 
can be achieved with neutron beams. 
Due to the lacking angle dependence 
of the scattering amplitude for 
neutrons the atomic co-ordinates may 
be determined very precisely. 


Magnetic Studies 


The magnetic interaction of the 
magnetic moment of the neutron on 
the one side and the magnetic moment 
of a lattice atom on the other side 
makes it possible to analyse mag- 
netic structures. This is not feasible 
with X-ray or electron scattering. 
The magnetic scattering may be 
either coherent or incoherent. The 
first condition applies to all sub- 
stances the elementary magnets of 
which are of an orderly composition 
such as ferrous, antiferrous and ferric 
magnetics. In the case of para- 
magnetic materials, however, in 
which the magnetic atoms are dis- 
ordered due to their weak inter- 
action, the magnetic scattering share 
is incoherent and merely increases 
the background. 

Conclusions may be drawn on the 
electron density distribution in un- 
closed electron shells from the co- 
herent as well as from the incoherent 
magnetic scattering on account of 
the angle dependence of the latter. 

The interchange of energy between 
neutrons and scattering centres can 
be considered quantized. The energy 
quantum of the thermal vibrations 
in a crystal, the so-called phonons, 
have approximately the same energy 
as have the thermal neutrons on 
account of their kinetic energy. 


Neutron-Phonon Interaction 
The energy absorption of one 
phonon or the corresponding de- 
livery of energy to the phonon entail 
a considerable change in neutron 
energy. Compared with the X-ray 
photons which have an energy of 
approximately 10,000 eV, the phonon 
energy of approximately 0.02 eV 
is negligibly small and therefore in- 
teraction cannot be determined by the 
experimental way. Since the thermal 


270 


NUCLEAR ENERGY—JUNE, 1960 


oscillations are closely connected 
with the elastic properties of a 
solid material, the neutron-phonon 
interaction enables us to study these 
properties. 

Of course neutron scattering will 
be limited to those cases in which 
X-ray application is not likely to yield 
a solution to the specific problem, 
since the expense in neutron diffrac- 
tion is unequally higher. 

The neutron diffraction apparatus 
developed by Maschines fabrik 
Augsburg-Nuremburg AG, Augsburg, 
West Germany in close collaboration 
with the Institute of Technical Physics 
of the Technological University of 
Munich has been designed to the 
principles of universal application. 


Principal Features 


The apparatus meets the following 
requirements :— 

1. The wave length is variable. 

2. The Monochromator-crystal is 
easily accessible and can be inter- 
changed without removing _ the 
shielding. 

3. The above crystal may be 
independently rotated in the hori- 
zontal as well as in the vertical plane 
and thus brought in its optimum 
reflection position without removing 
the shielding. 

4. Sufficient space is provided 
for the easy attachment of accessory 
equipment to the specimen such as 
cryostates, magnets, etc., required 
for the respective experiment. 

5. The counter may be rotated 
around the specimen within an 
angular range of —10° to +-120° in 
the horizontal plane as well as de- 
clined against the horizontal plane 
in any desired angle up to 30°. In 
single-crystal measurements this ar- 
rangement also permits the determin- 
ation of the higher layer lines. 

6. The rotation of the counter is 
discontinuous, i.e., by smallest steps. 
This type of scanning in connection 
with the electronic counting system 
permits fully automatic scanning of 
the spectrum and accurate measuring. 
The smallest adjustable step size is 
5 min of arc and is normally en- 
tirely sufficient for the achievable 
resolution. However, the step size 
may also be multiplied towards 
higher values and angle dependent 
automatic control may be chosen. 

7. The specimen may be rotated 
with half the speed synchronous with 
the rotation of the counter whereby 





the ratio of 1:2 is maintained very 
precisely (rotating crystal method). 
It is also possible to fix the specimen 
in its position and to merely rotate 
the counter (powder method accord- 
ing to Debye-Scherrer) and it is 
further possible to rotate the specimen 
around its axis independently from 
the above synchronous movement. 

8. The design of the neutron 
diffraction apparatus permits changes 
to be made while the reactor is in 
operation. 

9. When single-crystal measure- 
ments are taken the collimator may 
be removed and replaced by a 
shielded counter. 

10. The following tolerances are 
reached by the neutron diffraction 
apparatus:—The deviation in the 
smallest step size does not exceed 
10 min of arc. The speed reduction 
between the counter and the speci- 
men is accurate up to 8 min of arc. 
The deviation of the counter from 
its position established by the height 
adjustment over the entire range of 
operation is within a few hundredths 
of 1mm. 


Technical Data 


The illustrated apparatus consists 
of the following main components :— 


Base 

The base is completely welded and 
sealed dustproof and it can be 
adjusted and fixed in true height by 
means of screw feet. 


Bearing and Gearing Body 

The complete bearing and gearing 
body is screwed on the finished 
surface of the base. 


Crystal Bearer 

The crystal bearer can be rotated 
by 360° by means of a bevel geared 
adjusting device and precisely ad- 
justed with the nonius. 


Crystal Adjustment 

The crystal can be rotated in 
vertical direction through sliding 
block adjustment via the hollow 
shaft of the centre axis without chang- 
ing the horizontal adjustment or 
removing the shielding. 


Shielding 

The removable shielding consists 
of three concentrically welded steel 
jackets. The inner hollow cylinder 
has a 100 mm thick lead lining and the 
outer cylinder is filled with a mixture 
of paraffin and boric acid up to a 
thickness of 500 mm. The top of the 
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shielding is closed with a plug which 
is also lined with lead on the bottom 
and with a paraffin-boric acid mixture 
on the top. 


The shielding has an offset channel 
which takes the shape of a circular 
segment on the side of the reactor 
and on the side of the specimen 
inserts are provided for the respective 
experiment. 


In addition to the shielding which 
rotates with the measuring table, 
paraffin blocks may be placed on the 
base between the reactor wall and 
the rotating shielding. The complete 
shielding can be removed with a 
crane. 


Measuring Table 

The measuring table with an 
approximate diameter of 3m. is 
mounted on the base with supporting 
roller bearings. This rigid measuring 
table is precision friction bearing 
guided and is designed for 2 tons of 
load. The measuring table can be 
swung out by 60° and an angular 
scale and a microadjustment device 
are provided for finest adjustment. 
A multihole plate for the counter 
traverse is mounted on the measur- 
ing table. The centre of rotation of 
the measuring table is the centre of 
the crystal bearer. 


Specimen Bearer 

The arrangement of the specimen 
bearer (250 mm diameter) 1,000 mm 
off the crystal bearer provides suf- 
ficient space for the installation of 
ancillary equipment and magnets. 


Reduction Unit 

The reduction unit is arranged 
below the measuring table. This 
unit controls the exact reduction 
ratio of 2:1 between the counter and 
the specimen. Synchronous control 
of the unit may be selected. 


Tension Device 

A tension device is mounted on the 
measuring table for the purpose of 
maintaining the traverse speed of the 
counter constant over the entire 
angular range. 


Magnet Table 

The magnet table is supported in 
the centre of rotation of the speci- 
men table and rotates on roller 
guides. The supporting, guiding and 
adjusting mechanisms of the counter- 
arm are connected with the magnet 
table. 
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The screwed on 13 magnets with 
control units operate the traversing 
device to the multihole plate with 
which the counter can be adjusted 
step by step with intervals of 5 min 
of arc. The segment plate with the 
counter-arm may be rotated by 130°, 
the rotation being recorded on an 
angular scale. 


Counter-arm 

In order to provide sufficient free 
space on the specimen table the 
counter-arm is supported on the 
magnet table to one side only. The 
rigid welding construction and the 
double-sided guidance guarantee 
twist-free adjustment even at a 
vertical swing of up to 30°. 


Collimator 

The collimator is mounted re- 
movably to the counter-arm. When 
single-crystal measurements are con- 
ducted the collimator must be re- 
placed by a shielded counter. 


Counter 
The couster is mounted in the 
concentrically arranged three tubes 


Containment Suppression 
(Continued from page 266) 


Test results for simulated fission 
product entrainment are presented 
in Table 1. It is evident that the 
water pool retained a very high pro- 
portion of impurities entering from 
the dry well. The measured separa- 
tion factor between the dry well and 
the enclosure was of the order of 
10-8 for solid particles, and 10~° 
to 10-® for the halogen and soluble 
salt. More than half of the noble 


of the shielding. This shielding is 
screwed to the counter-arm so as to 
permit maximum adjustment by 
lateral displacement. 


Height Adjustment (adjustment of 
inclination) 

The counter-arm may be swung 
to the vertical up to 30° by means of a 
multiple spindle hand wheel adjust- 
ment. An angular scale indicates 
the exact height. The desired ad- 
justment can be fixed. 


WINDSGALE CONTRACT 


MITCHELL Construction Co., Ltd., have 
been awarded a contract for the construction 
of a second primary separation plant at 
the UKAEA Windscale Works, Sellafield, 
Cumberland. The contract covers the main 
civil engineering and building works for the 
separation plant, which will service fuel 
elements received from the new civil atomic 
power stations. The contract includes the 
main building, which is of mass concrete, 
associated office block, sub-stations and 
other structures. 


gases were retained initially, which 
is considerably more than expected 
on the basis of solubility. 

Results of the test are sufficient 
to show qualitatively that the water 
pool is an effective barrier. However, 
the precise numerical separation 
factors obtained with the tests cannot 
now be claimed for a_ full-scale 
pressure - suppression containment 
pool because of the unknown effect 
of factors such as scale, geometry, and 
chemical species. 

(To be continued) 


Table 1—Results of Tests on Entrainment of Simulated Fission Products in Water 


Initial amount 
Element in 
pressure vessel 


Krypton 250 cc. (std) 


Xenon 0 se 250 cc. (std) 
lodine re $4 1 Ib 
Sodium Iodide 110 gm 
Zinc sulphide 110 gm 


Containment volume (after firing) 


Pool volume ns 
Pressure vessel volume 


Percent released Concentration in 

to containment vol. 
containment vol. mol per cent. 

50 per cent. 

.003 + 100 per cent. 
Less than .005 


50 per cent. 
25+ 100 per cent. 
Less than 45 


$.8xi9* 1.8310 * 
7.2x10 4 @ Shr 2.3x10 7 @ Shr 
1.7x10 4 1.410 ® 
2.1x* 24<Xee 


78.5 cu.ft. (air) 
129 cu.ft 
3.12 cu.ft 
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Fluorine Products and N-Energy 


| — Hydrogen Fluoride Production and its Uses 


Fluorine is one of the most corrosive and reactive elements 
in the periodic table and its isolation took many years of 
research and development. It and some of its compounds, 
notably hydrogen fluoride, however, are very important in 
various branches of nuclear energy and in these articles 
an attempt is made at discussing some of the difficulties 
involved in handling fluorine compounds and also some of 


SOLATION of fluorine by methods 

long used for the preparation of 
the other members of the halogen 
family, namely chlorine, bromine and 
iodine, proved unsuccessful, because 
of the unprecedented reactivity of the 
element. It could not be made by 
oxidation methods, nor by electro- 
lysis of solutions of fluorides in water, 
since it reacted with the latter. Only 
when MNloissan finally obtained 
fluorine by the electrolysis of a solu- 
tion of potassium fluoride in liquid 
hydrogen fluoride was a study of 
fluorine made possible, and Moissan 
himself claimed that he had wasted 
ten years of his life on the wretched 
element. 

Be that as it may, technical pro- 
gress proved to be very rapid, and 
since necessity is the very fertile 
mother of invention, fluorine is now 


their more important applications 


made on a very large scale, and has 
given rise to many invaluable and 
interesting compounds, many of 
which are of great importance, or 
even, in some cases, of necessity, in 
various branches of atomic energy. 

Fluorspar, or natural calcium 
fluoride, is the source of fluorine and 
its compounds. When distilled with 
concentrated sulphuric acid, fluor- 
spar yields hydrogen fluoride gas. 
This may be dissolved in water to 
give hydrofluoric acid, or condensed 
to the liquid form. The pure sub- 
stance is a colourless liquid, fuming 
and mobile, and very poisonous, 
corrosive and dangerous. Its density 
is 0.988 g/ml, boiling point 19.5°C. 
and freezing point—83°C. 

Soon after the outbreak of World 
War II, hydrogen fluoride assumed 
considerable importance, and the 


i SO AEA I 


= 





One of the processes in the manufacture of uranium is the magnesium reduction of uranium 
tetrafluoride. A billet of uranium is shown here being removed from the cooling bay after 


the reduction process 
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fact that industry had gained ex- 
perience in handling it meant that 
it could be applied without serious 
problems to the many uses which 
had been found for it. One of the 
factors which give such a fillip to its 
production was its use for the cata- 
lytic production of high-grade avia- 
tion spirit, since it assists in the 
alkylation of olefines and _ iso- 
paraffins. 


Special Techniques Vital 


Although not so reactive as 
fluorine, hydrogen fluoride is corro- 
sive enough to require special hand- 
ling techniques. Metals which resist 
corrosion by this chemical are mild 
carbon steel, copper, Monel metal, 
nickel, some of the stainless steels, 
magnesium, silver and the noble 
metals. Many plastics are also used, 
especially those of the polyethylene 
type, and such materials are much 
used for the making of gaskets, valve 
packings, piping and ducting for the 
handling of hydrogen fluoride. 

Most of the metals, except the 
noble metals, owe their degree of 
corrosion-resistance to hydrogen 
fluoride to films of resistant metal 
fluorides which are formed at once 
on exposure to the gas or liquid. For 
example, mild steel, at room tem- 
perature, is at first very rapidly 
attacked, but then soon becomes 
quite inert. At high temperatures, 
however, there is rapid diffusion of 
the gas through this film of fluoride, 
and thus further corrosion takes place 
fairly rapidly. Again, the resistant 
coating of fluoride may be carried 
away by the flow of . hydrogen 
fluoride, especially in the liquid 
phase, and this again means rapid 
corrosion. 

Carbon steel is excellent for pump 
blades, casings, and pipe lines, and 
for the bodies, plugs and stems of 




















valves, and for pressure vessels up 
to 75°C. It is satisfactory when 
rolled, drawn or forged, and is not 
very flow sensitive. Monel is very 
resistant even at fairly high flow rates 
and temperatures, but its greater cost 
means that it will be used only when 
mild steel is unsatisfactory. Copper 
can be used for the gas up to 400°C., 
but is very flow sensitive in the liquid. 
Magnesium behaves well in the gas 
up to 500°C. 


Anti-Corrosion Materials 


For hydrogen fluoride gas, globe 
valves up to 6in. with forged steel 
bodies and Monel stem and seat, 
prove best. The packings should be 
of Teflon or of aluminium foil. All- 
steel valves can behave well if care- 
fully used, but may occasionally 
seize up as a result of fluoride forma- 
tion. Corrosion is minimized by 
keeping the glands tight, and sticking 
is avoided by increasing clearances 
slightly. If springs are used in place 
of packings, lubrication will present 
problems. Diaphragm- and gate- 
valves also may be used, but the 
latter may tend to corrode badly. 

Anhydrous hydrogen fluoride may 
be pumped by the acid-egg, using 
dry compressed air or light hydro- 
carbon gas as compressant. Steel 
centrifugal pumps are usually excel- 
lent, especially if the stuffing-box 
insert gives a closely-fitting labyrinth 
injected with a sealing fluid. Outside 
this point should be a lubricating oil 
injection point, followed by packing 
and follower. 

Bourdon gauges operate well, pro- 
vided they are of the all-welded seam- 
less type. Alternatively, oil- or 
mercury-filled manometers may be 
used, protected by a nitrogen blanket. 
Gauges with steel diaphragms are 
also frequently employed. 


‘ace fan 
Medium temperature cell used in the generation of fluorine gas 
Photo: Consolidated Zinc Corporation Ltd. 


Pipes and fittings may be of steel, 
Monel metal, copper, brass. Steel 
piping should be extra heavy and 
seamless, with heavy forged fittings. 
Screwed connections should be 
avoided where possible, slag-free 
welding being preferred. Threaded 
connections, lubrication-free, and 
back-welded, may be used. Mild 
steel tanks are used for storage, de- 
signed to withstand 150 Ib/sq.in., and 
these should be provided with a 
pressure relief valve and a bursting 
disc operating at 150 Ib/sq.in. 

Much hydrogen fluoride is used in 
the manufacture of fluorinated hydro- 
carbons. In order to minimize un- 
wanted side reactions, anhydrous 
hydrogen fluoride is added slowly to 
an olefinic hydrocarbon at tempera- 
tures which are usually between 0 
and —40°C. The temperature is then 
allowed to rise slowly to normal. 
Excess hydrogen fluoride is to be 
avoided, since otherwise it will 
catalyze the polymerization of the 
product. Yields up to 80 per cent. 
can easily be obtained. Monohalo- 
genated olefines, such as CH,.CH: 
CHCI do not react well with hydro- 
gen fluoride, but those like (CH,).C: 
CHCI react excellently, and give high 
yields, the product in this case being 
(CH;),CH.CHCIF. In the case of 
alkynes, addition occurs to give, very 
readily, compounds such as vinyl 
fluoride CH,:CHF, and this par- 
ticular example can be polymerized 
to give polyvinyl fluoride, which is 
an excellent plastic material, especi- 
ally if the polymerization is induced 
by gamma irradiation. The fluorina- 
tion reaction is best catalyzed by 
mercuric oxide supported on acti- 
vated charcoal. 

One of the most useful group of 
halogenated hydrocarbons made 
from hydrogen fluoride is that con- 
taining the well-known Freons, of 


which dichlorodifluoromethane, 
CCI,F, is a very much favoured 
representative. This is usually pre- 
pared by the reaction between carbon 
tetrachloride and hydrogen fluoride, 
catalyzed by small amounts of ter- 
and penta-valent antimony salts. 
These halogenated compounds are 
finding ever-increasing uses, and have 
shown themselves invaluable as re- 
frigerants for low temperature work, 
and for decreasing electrical leakages 
in high voltage installations such as 
Van der Graaf generators and 
accelerators. 

Also made from hydrogen fluoride 
is tetrafluorethylene CF,:CF, which, 
when polymerized, yields the very 
important plastic material commonly 
known at PTFE or Teflon. This 
plastic is particularly valuable in the 
construction of plant for the hand- 
ling of fluorine, hydrogen fluoride, 
and other highly corrosive sub- 
stances. Plastics such as Teflon have 
played a vitally important role in the 
nuclear industry, as well as in the 
development and research work. 


For Uranium Processing 


Hydrogen fluoride also enters nu- 
clear energy fields in being used in 
the preparation of the volatile ura- 
nium hexafluoride, prior to uranium 
isotope separation by the vapour 
diffusion process. Either mine con- 


centrates, or fuel elements, dissolved 
in nitric acid will be treated with 
precipitate of 


ammonia. The 





Purification of hydrogen fluoride is 
carried out in these scrubbing towers 


Photo: Consolidated Zinc Corporation Ltd 
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ammonium diuranate is then heated to 
give uranium trioxide, which is then 
reduced by hydrogen to the dioxide. 
This, heated in anhydrous hydrogen 
fluoride vapour, yields uranium tetra- 
fluoride, UF,, and this when treated 
with fluorine yields the volatile 
uranium hexafluoride UF. 


Plutonium Separation 


Hydrofluoric acid was formerly 
used in one method of separating 
plutonium from uranium recovered 
from irradiated fuel elements. When 
the plutonium was reduced to the 
tervalent state, the uranium remain- 
ing in the sexivalent condition, the 
addition of hydrofluoric acid caused 
precipitation of plutonium in the 
form of its trifluoride, PuF,, leaving 
the uranium still in solution. Nor- 
mally, a carrier precipitate was used, 
such as scandium fluoride ScF;, and 
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in order to recover the plutonium 
from this, an oxidant would be added, 
converting the plutonium into the 
water-soluble sexivalent form again. 
The plutonium could then be ex- 
tracted as nitrate into ether, tributyl 
phosphate, or any other suitable 
solvent. 

Fluorine gas is just as valuable in 
nuclear energy as hydrogen fluoride. 


Some of its important physical 
characteristics are as follows: m.p. 
219.62 C., b.p. —188.14°C., criti- 


cal temperature —129 C., density at 
80 K. 1.547 ¢ ml, density of gas at 
N.T.P. 1.696 g/litre. 


Few Non-Reactants 


It is the most reactive element 
known, and the most powerful 
oxidizing reagent. It reacts with 


nearly all inorganic and organic 
substances. The few exceptions are 





the inert gases, the metal fluorides in 
their highest oxidation state, and a 
few completely fluorinated organic 
compounds. Fortunately, as we saw 
in the case of hydrogen fluoride, 
fluorine produces on many metals a 
thin film of adherent fluoride which 
impedes further corrosive action. 
For this reason, metals such as cop- 
per, brass, iron, Monel metal, alu- 
minium, and magnesium can be used 
in handling the substance. With 
water, fluorine reacts vigorously, to 
form oxygen and hydrogen fluoride, 
together with traces of ozone, hydro- 
gen peroxide, and oxygen fluoride. 





The handling and applications of 

fluorine will be dealt with next month, 

together with some other fluorine 

compounds such as uranyl fluoride 
and thorium fluoride 











—— of the Nuclear Engineer- 

ing Society were told by Sir 
Roger Makins, Chairman of the U.K. 
Atomic Energy Authority, that the 
Authority’s programme was a good one; 
they would carry it out soundly and 
steadily. This country had built up 
great resources and technical skills in 
nuclear power which were needed now 
and would surely be needed more 
abundantly in the future. 

Sir Roger Makins was proposing the 
toast of the Nuclear Engineering Society 
at its twelfth annual dinner on March 
22nd, 1960, held this year in the new 
restaurant of the Risley headquarters. 
Among those present at the dinner in 
addition to Sir Roger Makins were Sir 
Leonard Owen, Member for Production 
(who is President of the Society), Sir 
William Cook, Member for Develop- 
ment and Engineering, Sir Alan Hitch- 
man, Member for External Relations and 
Commercial Policy, Mr. C. F. Kearton, 
part-time Member of the Authority, 
Mr. D. E. H. Peirson, Secretary of the 
Authority, and Mr. J. A. Jukes, the 
Economic Adviser to the Authority. 

In his speech Sir Roger Makins com- 
pared the present outlook for nuclear 
energy with the position five years ago. 
Then, nuclear energy appeared as the 
life-line which was going to save us 
from the dread energy gap in the sixties 
and from the threat to our oil supplies; 
and our security depended on the 
atomic weapon. 

Today, while everyone must earnestly 
hope for the success of the disarmament 
negotiations, our security still depended 
on the atomic weapon. But the economic 
climate had changed. The energy gap 
in the sixties had disappeared with the 
discovery of new oil sources and the fact 
that conventional sources of power had 
become more competitive. The hopes 
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of massive exports had not materialized. 
But this situation did not depress him, 
for the economic climate was as change- 
able as the weather in the Lake District 
and no predictions he knew about raw 
materials had ever been right after two 
or three years. Sir Roger had very little 
doubt that the pendulum would swing 
back again. 

The Authority’s programme was a 
good one which would be steadily 
pursued without rushing at fences. This 
country had built up great resources 
of skill and experience in all aspects 
of nuclear energy. These resources were 
needed now and sooner or later they 
would be needed more abundantly. 
** My task,” he said, “* is to see that these 
resources are husbanded and conserved 
and are available for the day when they 
will surely be needed.” 


Heartening to Chairman 

Earlier in his speech, Sir Roger spoke 
of his first impressions of the Authority. 
He had been impressed by the en- 
thusiasm, the sense of purpose and the 
technical skill shown by the staff every- 
where. This was especially heartening 
to a new chairman. But perhaps his 
main impression was that of size. The 
Authority stretched from Ultima Thule 
to the Hardy Country, from the mathe- 
matical equation to the factory product, 
touching life at every point on the way. 
Yet it must never be forgotten that 
in this wide-ranging organization every 
part was dependent on what every other 
part was doing. This problem of co- 
ordination needed constant attention. 
He would seek to foster the sense of 
unity and interdependence, which ap- 
plied not only to the Authority but to 
the relations between the Authority, the 
generating boards and the consortia. 
Sir Leonard Owen, replying, referred 


to the new responsibilities facing the 
Authority. The division of the Industrial 
Group into the Development and En- 
gineering Group and the Production 
Group had come about in part to meet 
these new responsibilities. In his view 
this division was overdue and although 
surgery of this kind was painful to him 
and to others, he saw every sign of it 
proving successful. Whilst he was a 
strong advocate for the division it meant 
for him the end of an era and the sever- 
ance of many old ties. He liked to 
think that he was one of a group of 
people who never let commitments 
beat them and the old Industrial Group 
under Sir Christopher Hinton had been 
uniquely successful in fulfilling its 
defence requirements. This new era, 
although very different, could be equally 
successful. To survive we should have 
to provide power more cheaply than 
by conventional means. This was as 
great a challenge as the building up of 
the great defence plants. 

Sir Leonard urged everyone to forget 
the good old days in facing the tasks 
ahead. Much thought would have to be 
concentrated on building only the 
reactors and equipment needed to 
produce electricity more cheaply. A 
large amount of work would still remain 
after large reactors had gone into 
Operation and over all, the engineering 
efforts of both the Northern Groups 
would have to be closely integrated with 
the work of the Research Group. 

Sir William Cook welcomed the guests. 
Referring to Sir Roger Makins, Sir 
William said he was showing a deter- 
mination to get to know in detail the 
problems he has to face. Sir Roger 
was no stranger to nuclear energy. 
During his diplomatic career in Washing- 
ton he did much to enhance our relations 
with the United States. 
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RITICISM, one of the freedoms 
of the press, can be both boorish 
and overdone, and Dr. F. A. Vick, 
Deputy-Director of Harwell, recently 
very rightly complained about the 
lack of restraint of certain journalists 
who commented unfavourably upon 
the AERE scientists who had proved 
mistaken in the “ red-shift *” experi- 
ments. To err is human, and much 
scientific progress has resulted from 
mistakes from which something has 
been learned. Tolerance costs little, 
but may be worth a great deal. 
% * K 
Two new * fundamental particles ” 
have recently joined the galaxy. In 
the University of Rome microscope 
studies of nuclear emulsion plates 
revealed the =“ anti-sigma-plus,” 
while its cousin, the “ anti-sigma- 
minus” has been discovered by 
workers at the Joint Nuclear Re- 
search Institute at Dubna, near 
Moscow. Both particles have a mass 
2,300 times that of the electron, and 
the second of these particles decays 
after only 10-' sec into an anti- 
neutrino and a positive pion. The 
building bricks of nature’s atoms 
are rapidly falling into a simple and 
beautiful scheme, like that of Mende- 
leef’s Periodic Table for the elements. 
* a * 


Addressing the Institute of Trans- 
port on “ The Future Development 
of Merchant Ships,” R. Stewart 
MacTier, CBE, hinted that nuclear 
marine propulsion was in the realms 
of science fiction, and that nuclear 
jargon was difficult. It is difficult to 
see how “criticality,” ‘ hot-lab.,” 
‘** moderator,” and “ enriched,” are 
harder to grasp than “ bilge-cock,” 
** garboard,” “ hogging,” and “* shear 
strakes.”” Mr. MacTier tried to prove 
that nuclear ships would be un- 
economical and impracticable, but 
he reluctantly concluded that they 
may prove indispensable. A _ wise 
decision, when we recall that once the 
earth was believed flat and flying 
impossible. 

* * * 


I wonder who will make most use 
of the Electricity Council’s newly 
published map and guide to their 
London offices—those who visit the 
headquarters to extol the virtues of 
the latest toaster, or those armed 
with eggs, who wish to complain 
about increased tariffs and the oven 
which switches itself off before the 
joint is cooked? 
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Over now to the dissemination of 
nuclear knowledge, with Chicago as 
first stop. There, the Museum of 
Science and Industry is to stage a 
National Youth Conference on the 
Atom, October 20th-22nd. No fewer 
than 58 electric utilities, serving 57 
states, will be sending over 600 
delegates from high school students 
and teachers. This, the second con- 
ference of its type, will include tours 
of the Argonne National Laboratory 
and the Dresden nuclear power 
station. This idea for keeping youth 
informed on nuclear progress is one 
which might well be adopted here. 

* % ok 

The American Rocket Society’s 
Semi-annual Meeting and = Astro- 
nautical Exposition, held May 9th- 
12th, at the Ambassador’s Hotel, 
Los Angeles. was an exciting and 
interesting Although it 
included no actual space flights for 
participants, there were visits to 
rocket laboratories and test centres. 


‘NUCLEARIST’ 


writes... 


occasion. 














Papers covered a wide range of sub- 
jects, including lunar exploration, 
propellants, instrumentation, rocket 
engines, launchers, navigation, astro- 
dynamics, hypersonics, legal aspects 
and education. Nuclear interests 
were served by speakers on atomic 
propulsion systems, and on ion and 
plasma propulsion. 
* * * 


The Consultants Bureau Enter- 
prises, of New York, has issued a 
comprehensive guide to 19 out- 
standing books, translated from the 
Russian, on Soviet research in the 
nuclear sciences. These books are 
very valuable but with prices ranging 
from the very high (e.g. $50 for 136 
pp.) to moderate (e.g. $9.50 for 
374pp.), they are likely to have a 
limited appeal to the private 
purchaser. 

* * * 

It is strange that glass, one of the 
oldest of man-made materials, should 
still be attracting much scientific 
attention. Dr. Adli M. Bishay, on 
study leave from the American 


University in Cairo, is working in the 


U.S.A. on y-dosimetry. He hopes 
to find a glass which will, under 
irradiation, show a stable and measur- 
able discoloration. It may also 
prove possible to use new glass 
compositions for protection against 
neutrons, and in scintillation neutron 
detectors. 
* * * 

As British and American uranium 
purchase contracts with the Union 
of South Africa are due to expire 
quite soon, one section of that 
troubled country’s industrial com- 
munity must have had a headache, 
wondering about the future of the 
uranium trade. Whatever the rights 
and wrongs of the boycotts on South 
African goods, Japan has no qualms 
in this direction, and is to purchase 
uranium from the Union, offering 
the latter at least a glimpse of a 
rosier future. 


Just before Easter, the Ministry of 
Education sponsored a short course 
at Oxford University on the safety 
aspects of the use of isotopes and 
other sources of radiations in tech- 
nical colleges. 1 am not free to 
describe or discuss the proceedings of 
that conference, but I am able to 
assure my readers that there are very 
healthy signs that nuclear education 
is making steady strides in our 
teaching establishments now. Many 
of the larger technical colleges are 
already doing excellent work in 
providing training in this field, and 
several new colleges are having well- 
designed and ambitious integrated 
units in which radiochemistry and 
allied techniques can be used jointly 
by chemists, physicists, metallurgists, 
engineers, biologists, and so on. 

* * * 


“The Road to Dounreay,” the 
programme broadcast early May by 
the BBC on the Home Service, sent 
a thrill of pride down my spine. It 
must have done quite a bit of good 
to those who make scathing remarks 
about British prestige. Here was an 
undoubted British first. 

* * * 

Lead has played a vitally important 
role in the progress of atomic energy, 
and it is surprising, then, that the 
Lead Development  Association’s 
1959 Review should devote only 
about three lines to this work. What 
a pity that the LDA should be so 
modest, when it has such a fine 
story to tell. 
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ISOTOPES 
FOR 
SALE 


Radiochemical 
Centre, 


Amersham 


To meet the increasing world demand 
for radioisotopes for use in industry, 
medicine and research two new labora- 
tories have been built at the Atomic 
Energy Authority’s Radiochemical 
Centre, Amersham. The first pro- 
vides improved facilities for the syn- 
thesis of labelled compounds with 
radioactive carbon and tritium and 
the other for chemical operations with 
radium and similar elements. The 
laboratories were formally opened 
at the beginning of May by Sir 
Cyril Hinshelwood, President of the 
Royal Society, and to mark the 
occasion we are publishing some 
details of the Centre and the work 
carried on there. 


F all the new materials developed 

by modern technology radio- 
active isotopes are among the most 
beneficial and versatile. In step with 
the general development of nuclear 
energy—from which they are mainly 
derived—the use of radioisotopes 
has increased rapidly and to such an 
extent that their supply is now a 
matter of considerable importance 
not only in scientific research, but 
also to many branches of medicine 
and industry. 


Within the Atomic Energy 
Authority it is the special function 





SOME STATISTICS 


Deliveries of isotopes made by the 
Radiochemical Centre 


1950 3,500 1955 19,000 
1951 5,000 1956 23,000 
1952 6,500 1957 24,000 
1953 11,000 1958 28,000 
1954 16,000 1959 32,000 


Despatches are made to 77 countries 
and about 60 per cent. of total sales 
are to oversea countries. 

About 50 per cent. of the isotopes 
sold are used in medicine, 35 per 
cent. in research and 15 per cent. in 
industry. 
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View of the process buildings at Amersham 


of the Radiochemical Centre to pro- 
duce and distribute the many radio- 
isotopes and related products made 
available by the Authority for civil 
purposes. The facilities and services 
provided by the Centre are available 
to all countries throughout the world. 


The Radiochemical Centre, which 
was reconstituted by the Authority in 
1959 to meet the increasing demand, 
inherits two traditions of service to 
isotope users: one stemming mainly 
from Amersham, the other from 
Harwell. 


Started 20 Years Ago 


Work with radioactive substances 
at Amersham began in 1940, when a 
small industrial laboratory was set 
up to refine radium and to make self- 
luminous paints for military purposes. 
Later the manufacture of radium 
appliances and the provision of 
radon for clinical use were under- 
taken asa service for British hospitals. 
Before the war this work had been 
done by some hospitals, by the 
Medical Research Council and by 
private industry, and in taking it over 
Amersham ensured a continuity from 
the established technology of natural 
radioactive materials such as radium 
to the much wider scope of the man- 
made radioisotopes of today. Several 
members of the Centre’s staff pro- 
vide this continuity in themselves. 


The second stream of isotope 
development comes from the Atomic 
Energy Research Establishment at 
Harwell, where from 1949 the Isotope 
Division was engaged in research 


into the uses and properties of radio- 
isotopes and also organized their 
production in the research reactors. 
The Division continued to develop 
this side of the work—especially the 
production of radiocobalt, radiogold, 
radioiridium, and other isotopes re- 
quiring no chemical processing— 
until 1959, when the commercial 
functions were taken over by the 
Centre. 


By the amalgamation of these 
resources and this experience within 
a single organization for the pro- 
duction and marketing of radio- 
isotopes, natural and artificial, the 
Authority are able to offer an ex- 
ceptionally wide range of products 
and services with the benefits accruing 
from operation on a large scale. 


In its first year after reorganization 
the Centre made over 35,000 deliveries 
of isotopes to more than 60 different 
countries. 


The head office and _ principal 
laboratories of the Centre are at 
Amersham in the Chiltern Hills of 
Buckinghamshire, 25 miles north- 
west of London and 40 from Harwell. 
About 300 people are employed here 
and another 50 at Harwell. 


Trading Concern 


Although it is in many ways a 
scientific establishment, the Centre is 
organized on commercial lines as 
befits its primary function. It is 
divided into eight main departments. 
Four of these are concerned directly 
with production, three provide sup- 
porting technical services; and one 




















Keeping out of harm’s way—two of the 
** hot caves ’’ for remote control manipu- 
lation of large amounts of radioisotopes 


deals with commercial and financial 
affairs. 

Among the supporting technical 
services. the physics and analytical 
departments jointly exercise control 
over the quality of the products, The 
physics department also provides 
the health physics service for the 
establishment, and is responsible for 
electronic instrumentation. 

In addition to operation of the 
essential site services, the engineering 
department designs and constructs 
many of the special facilities which 
are needed for isotope production 
and processing, and for transporta- 
tion. 

The work of the commercial 
department is much the same as that 
of any self-supporting trading 
organization: basically, it is financial 
control, production planning and 
distribution. However, there are 
some special features arising from 
the unique quality of radioactivity 
and the exceptional diversity of uses 
and users. 

Information about the products is 
disseminated mainly through the 
Centre’s two catalogues, “ Radio- 
active Chemicals ” and “* Radioactive 
Sources,”” which list some 900 items 
and have a circulation of over 5,000 
copies. Most of the items are coded 
so that orders can readily be trans- 
mitted to Amersham by cable or 
International Telex. 





To be despatched by air—low radiation 
isotopes can be packed in cartons like 
these 


Before radioactive products can be 
delivered, they must be packed 
correctly according to the inter- 
national carriers’ regulations and to 
the Authority’s own strict code of 
practice. For carbon-14 this may 
mean no more than a hermetically 
sealed can in a postal packet, but 
for large radiation sources it may be 
a container weighing several tons and 
noticeably hot to the touch. 

Radioactive materials are un- 
stable—they are “ perishable goods ” 
—but the half-life of the commonly 
used isotopes varies greatly from 
about 10 hr for sodium-24 to 5,500 
years for C14. Obviously the shortest- 
lived isotopes require very special 
arrangements for delivering them, 
but those with a half-life of a week 
or more can conveniently be sent 
by air to any part of the world. 
Promptitude and reliability in delivery 
are more important than sheer speed, 
and the Centre allows for the activity 
lost en route. Longer-lived materials 
can be stocked and shipped by con- 
ventional means. 


Regular Air Deliveries 


London, as the hub of a world- 
wide airways network is particularly 
favoured as a centre for distribution 
of isotopes. The Centre deals with 
some 60 countries and over half of 
all deliveries are made by air. The 
latest Comet IVs and other aircraft 
of BOAC and BEA are fitted with 
wing-tip containers which reduce 
the cost of freight to the user. Orders 
are often shipped within 24 hr of their 
receipt, and can reach North America 


To keep radiation in—heavy radiation 
sources have to be despatched in large 
containers like this 


in one day, Japan or Australia in 
two. 

There are four principal sources 
of radioisotopes: by _ irradiation 
either in a nuclear reactor or in a 
cyclotron; from the products of 
uranium fission; and the natural 
radioactive elements. Of the 97 
different isotopes listed in the Centre’s 
catalogue 71 are derived from reactor 
irradiations, four from cyclotrons 
16 from fission products and six 
from natural sources. 


Irradiation Rigs 


In many cases the desired product 
can be obtained in a single operation 
by irradiating the corresponding 
inactive material such as cobalt, 
iridium or gold. Such production is 
now largely a matter of routine, 
albeit carefully planned, and the 
principal reactors at Harwell are 
fitted with special mechanisms for 


loading and_ discharging small 
“targets.” On the other hand, 
special irradiation in DIDO or 


> 


PLUTO requires elaborate “ rigs’ 
for cooling the targets under intense 
neutron bombardment. Similar prob- 
lems arise in cyclotron irradiations. 

The capacity of the research 
reactors for isotope production is 
limited, but when very large amounts 
of radioactivity are needed these 
could be made in the large civil 
power station reactors. The Centre 
is collaborating with the Central 
Electricity Generating Board to ex- 
ploit these facilities. 


(Continued on page 282) 
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Westminster talks about... 


by Peter Lewis — Our Parliamentary Correspondent 


HE paucity of argument and 

question on matters of nuclear 
energy by members during the month, 
cannot be regarded as a reflection 
upon their interest for, as was to be 
expected, the Budget, Blue Streak 
and racial problems dominated the 
business of the House. Energy, as 
basic as nuclear, was however much 
in evidence and fusion point was all 
but reached culminating in an attempt 
by Labour Members to refuse entry 
to Black Rod while the House was 
debating Blue Streak. In this battle 
of colours the former was more 
accurate in his course than the latter, 
reaching his target area unruffled 
and unintercepted. 


Sr90 in the West.... 


Last month the Welsh were con- 
cerned with the strontium-90 con- 
tent of local milk, now slightly to the 
south, but still in the West Country 
Mr. Hayman (L., Falmouth and 
Camborne) requested percentage 
figures for the Sr90 content in Cornish 
milk for the second half of 1958 and 
the first and second halves of 1959. 
Mr. Derek Walker-Smith, the 
Minister of Health, replying for the 
Minister for Science, said in a 
written reply that separate figures 
for Cornwall were not available as 
sample representatives for Devon 
and Cornwall were bulked together. 
The results of the analyses for 1958 
and the first half of 1959 were pub- 
lished in the first and second reports 
of the Agricultural Research Council 
Radiobiological Laboratory, Appen- 
dices 3C and | respectively. It was 
expected that the results for the 
second half of 1959 would be pub- 
lished in a few months’ time. 


and in Africa.... 


Questions on Commonwealth 
affairs included a request by Mr. 
Frank Allaun (L., Salford E.) for 
details of any increase in radio- 
activity in the air or rainfall occurring 
in West Africa since February. In 
view of that country’s proximity to 
the Sahara Desert, Mr. Allaun asked 
if an observer could be sent to the 
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conference of African states who were 
now meeting to discuss this problem. 
Mr. Alluan further asked if anyone 
knew what had happened in East 
Africa as he understood that the wind 
was blowing in that direction. (During 
the French nuclear tests in the 
Sahara). 

In reply, Mr. C. J. M. Alport, the 
Minister of State for Commonwealth 
relations, assumed that Mr. Allaun 
was mainly concerned with Nigeria 
and pointed out that it was the pre- 
rogative of the Nigerian Government 
to decide what details were to be 
disclosed. While he could not com- 
mit the Secretary of State for the 
Colonies (Mr. Ian Macleod) to send 
an observer to the conference he 
would certainly consider whether 
any information would be forth- 
coming about the effects on East 
Africa as opposed to West Africa. 


Military Costs.... 


Mr. Malcolm MacMillan (L., 
Western Isles) asked the Minister 
of Defence Mr. Harold Watkinson, 
whether, in view of the mounting 
cost of military nuclear research, 
steps had been taken to reduce such 
expenditure. Mr. Watkinson said 
that he was unaware that such costs 
had in fact risen, and that his decision 
regarding the missile Blue Streak 
was not taken on financial grounds. 
The Minister said that he would 
however, do all in his power to 
limit such expenditure within the 
framework of defence policy. 


Underground Tests.... 


Later in the month Mr. Profumo, 
the Minister of State for Foreign 
Affairs was subjected to questions 
regarding the detection of under- 
ground nuclear explosions. In reply 
to Mr. A. Henderson, (L., Rowley 
Regis and Tipton) the Minister said 
that it was important that a pro- 
gramme of co-ordinated research into 
the detection of such tests should 
produce indisputable evidence, and 
the Government considered that this 
could not be done without some 


experimental underground nuclear 
explosions, and that such tests would 
be held under the joint responsibility 
of the three Governments concerned. 


....and Marine Propulsion 


Vigilant watch is being kept upon 
Britain’s progress in the field of 
marine nuclear propulsion, and Mr. 
Awberry (L., Bristol Central) asked 
the Minister of Transport, Mr. 
Marples, if the Government had yet 
invited tenders for the construction 
of a nuclear-powered merchant ship, 
and what repair facilities would be 
available subsequent to its comple- 
tion. Invitations to tender for two 
types of reactor systems suitable for 
a large tanker were issued at the 
beginning of February and the clos- 
ing date, continued the Minister, 
was July 29th. Regarding repair 
facilities, the Minister said that it was 
clearly not an immediate problem and 
that it would require further con- 
sideration in the light of the Report 
of the Committee on the Safety of 
Nuclear Powered Ships. 


Interlude 


The Easter recess meant that 
Parliament met for only three weeks 
during the month giving members a 
brief respite from the hurly-burly 
of the budget debate, only to return 
to indulge in the brouhaha and 
acrimony of the Blue Streak con- 
troversy. 


Their Lordships Speak 


In the Lords, however, anxiety was 
evident over the spoilation of Britain’s 
countryside endemic in the develop- 
ment of her electrical generating 
industry. Lord Chorley was of the 
opinion that earlier planning and 
consultation was desirable and that 
while it was at present impracticable 
to lay the super grid underground, a 
readiness on the part of the authori- 
ties to lay some lengths of 132 kV 
lines underground would make it 
possible to avoid bringing 275 kV 
cables across open ground where they 
did much harm. 























Nuclear Fuel Elements, edited by H. 
Hausner. Published by Reinhold Publishing 
Corporation, in the United Kingdom by 
Chapman & Hall, Ltd. Size 6} in. x 9} in. 
x 410 pp. Price 100s. 

This excellent book comprises papers 
presented at the first International Sympo- 
sium on Nuclear Fuel Elements at Columbia 
University in January, 1959, by scientists in 
the U.S. and European countries who have 
had first-hand experience of the develop- 
ment of nuclear fuel elements. The compila- 
tion of these papers into book form repre- 
sents the first compact collection of detailed 
designs of a wide range of fuel elements that 
have been, or are being, developed for use 
in power reactors in the U.S., U.K. and 
France and in research and experimental 
reactors. The details given of techniques 
developed for fabrication of metallic, high 
temperature and dispersion type fuel ele- 
ments containing uranium, thorium and 
plutonium, together with first-hand ac- 
counts of experiences during development, 
will undoubtedly prove to be of value to 
the engineer and the metallurgist engaged 
on this type of work, in particular from the 
point of view of making him familiar with 
the wide range of techniques that have been 
employed. The main appeal of the book, 
however, will be to scientists and engineers 
who wish to acquire a general knowledge 
of the techniques that have been explored, 
of methods of fabrication that have proved 
to be practicable and of the effects of 
irradiation on fuel. The prospective in- 
ventor who has devised a ** new” variation 
on the arrangement of fuel, canning 
material, moderator and coolant will be 
well advised to check whether it has not 
previously been considered, and then to 
read the sections dealing with fuel elements 
of similar conception—there will almost 
surely be at least one that is similar! With 
this type of book it is inevitable that there 
is some overlapping between sections, but 
this is more than compensated for by 
having data relevant to a particular design 
presented in one chapter. The early chap- 
ters dealing with the philosophy of choice 
of types of fuel elements, the economics of 
reactor systems based on such elements and 
the fuel cycles that can be employed are a 
most valuable introduction before embark- 
ing on consideration of specific designs and 
will serve to give the reader not familiar 
with these aspects of nuclear energy a good 
understanding of the factors that must be 
balanced against each other. The overall 
economic assessments of fuel cycles fol- 
lowed by detailed analysis of costs of 
fabrication and re-processing of fuel are 
correctly emphasized in the foreword as 
being the crux of future power economy, 
and it is pleasing to see that this aspect of 
nuclear fuel elements is adequately dealt 
with in the text. I like the analogy by 
Walter Zinn that reactor cores are built like 
Swiss watches and the statement that the 
cost of the core of the Shippingport pres- 
surized water reactor was estimated within 
10 per cent. by assuming it was constructed 
entirely of the same volume of Swiss 
watches! The specification of the APPR-1 
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fuel and control rod components which has 
been added by the editors as an appendix 
serves as a useful example of how to write 
such a specification and enables the reader 
to appreciate the factors that have to be 
considered in laying down a fabrication 
procedure and of the meticulous care that 
must be taken in controlling manufacture. 
The bibliography containing 494 references 
is a useful compilation of sources of pub- 
lished information up to the date of the 
conference. 
J. Moore, MINucE. 
UKAEA, Windscale. 


Zone Refining and Allied Techniques, by 
N. L. Parr. Published by George Newnes, 
Ltd. Size 54in. x 9in. x 184 pp. Price 
40s. 

This is a new book on a technique of 
material refining which has been developed 
during the last decade and is still very new. 
The contents are well described in the front 
of the book and a comprehensive alpha- 
betical index is included at the back, 
making the whole a useful reference book. 
It contains 24 photographic plates of exist- 
ing apparatus and over 110 other illustra- 
tions. One of the Newnes Practical Science 
series, the book is well written and easy to 
read, the reader being soon familiar with its 
contents. The first three chapters describe 
the solidification process, molten zone 
refining, and practical considerations in 
that order. Subsequent chapters deal with 
equipment design and construction con- 
siderations for various cases, and the use 
of high vacuum and inert atmospheres. A 
chapter is included on methods of chemical 
and physical examination of high-purity 
substances—a short but worthwhile chapter 
since methods of analysis must advance in 
step with refining techniques. The final 
chapter considers successes achieved to 
date by zone refining, the commercial 
applications of high purity materials and 
the effects of purity on corrosion and 
mechanical properties. Each chapter is 
complete with a list of references enabling 
the reader to study further any particular 
method described. Zone refining should 
find its place in the nuclear energy field for 
separating elements with long half-lives, 
and no doubt the methods described could 
stimulate ideas in allied industries. This 
book deserves a place in any technical 
library, and will be of value to researchers 
and students in many industries concerned 
with the behaviour of materials. 


H. F. Jones, MINucE. 
Birmingham College of 
Advanced Technology. 


Kempe’s Engineers Year-Book for 1960. 
Published by Morgan Brothers (Publishers) 
Ltd. Two volumes. (Vol. one, 1,324 pp, 
Vol. two, 1,414 pp) in case 7} in. x 5 in. 
Price 87s. 6d. 


The  sixty-fifth edition of Kempe’s 
Engineers Year Book is more extensive 
than any of its predecessors. It contains 
seven new sections relating to Electronic 
Engineering, Nuclear Power (this replaces 





the former Atomic Power Section), Pre- 
stressed Concrete, Diesel Locomotives and 
Railcars, Railway Brakes, Railway Signal- 
ling and Naval Architecture. There are 
other additions bringing existing chapters 
up to date and including latest developments 
and techniques, and some new tables. The 
first volume consists of 47 sections, in- 
cluding the tables, and the second volume 
has 37 sections and a comprehensive index. 
Of particular interest in volume two is the 
section on legal notes for engineers, covering 
such points as legal status, fees, employ- 
ment, ownership of plans, sale and purchase 
of machinery, etc. Every aspect of engineer- 
ing is covered in these two volumes, which 
will make an invaluable addition to any 
engineer’s bookshelf. But keep these in a 
handy position. Unlike many books, you 
will want to refer to them often. 


JAS. 


Technical Reports and Monographs 


The Accurate Measurement of Turbulent 
Flow in Pipes Using Radioactive Isotopes, 
by C. G. Clayton, Anne M. Ball, and W. E. 
Clark. Published by the UKAEA. Reference 
AERE—R3090. Available from H.M. 
Stationery Office. Price 4s. 6d. 

The Prediction of the Performance of an 
Electrostatic Precipitation Wire Machine 
Using Fission Product Data, by P. Barr and 
L. G. Ralfe. Published by UKAEA, 
Reference AERE—M593. Available from 
Atomic Energy Research Establishment, 
Harwell. 

An Investigation into the Suitability of 
Various Plating Media for Counting Irradi- 
ated Bacteria, by B. M. Freeman and B. A. 
Bridges. Published by UKAEA. Reference 
AERE — R3204. Available from H.M. 
Stationery Office. Price 4s. Od. 

Nuclear Radiation Measurement, by J. 
Sharpe. Published by Temple Press Ltd., 
Size 84 in. x 54in. x 72 pp. Price 12s. 6d. 

Nuclear Reactor Optimization, by P. H. 
Margen. Published by Temple Press Ltd. 
Size 84 in. x 54in. x 82 pp. Price 12s. 6d. 

Nucleon-Nucleon Scattering Experiments, 
by R. J. N. Phillips. Published by UKAEA. 
Reference AERE—R3141. Available from 
H.M. Stationery Office. Price 2s. 6d. 


High Frequency Properties of a Uniform 
Plasma—Part II Effect of a Uniform 
Magnetic Field, by J. Randles. Published 
by UKAEA Reference AERE—R_ 3075. 
Available from H.M. Stationery Office. 
Price 9s. Od. 


Liquid Scintillation Counting of Tritium 
at 22°C. by W. P. Hutchinson. Published 
by UKAEA. Reference AERE—R 3228. 
Available from H.M. Stationery Office. 
Price 2s. 6d. 


The Addison-Wesley Publishing Company, 
Inc., of Reading, Massachusetts, state that 
“Physics of the Atom,” reviewed in the 
March issue of NUCLEAR ENERGY, is dis- 
tributed in the United Kingdom through their 
London office at 10-15, Chitty Street, 
London, W.1. 
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Windscale Equipment 


AN order recently awarded to the English 
Electric Co., by the United Kingdom 
Atomic Energy Authority for temperature 
scanning equipment is now nearing com- 
pletion. The first of these equipments is to 
be installed at Windscale and will be used 
for monitoring the fuel can temperature in 
the nuclear reactor plant. Temperatures 
are measured by 1,250 thermocouples 
located at points associated with the nuclear 
reactor. The equipment scans the thermo- 
couples in sequence and tests each in turn 
to ensure that the temperature lies within 
specified limits and gives alarm indication 
should this be exceeded. The alarm informa- 
tion produced will include the exact location 
of the off limit registering thermocouple as 
well as recording the temperature by which 
the set limit has been exceeded. The time of 
the occurence is also noted and an automatic 
print-out of all the information is made for 
record purposes. 


Radiation Proposals 


A NATIONAL radiological advisory ser- 
vice should be established to assist industry, 
government organizations and local authori- 
ties in health and safety matters relating to 
work involving ionizing radiations. This 
is one of the recommendations of a com- 
mittee set up in 1958 to advise the U.K. 
Atomic Energy Authority on steps to be 
taken for the provision of specialist health 
and safety staff within the Authority and in 
the country as a whole. The report of the 
committee has just been made public. 
Early chapters deal with the classification 
of workers, the training required for workers 
and expected demand of health and safety 
staff in government departments, local 
authorities, the Armed Services and indus- 
try during the current decade. The com- 
mittee estimate that 1,100 people will be 
required to train at varying levels as full- 
time health and safety workers. No figures 
are given for the number of people requiring 
background training. The committee feel 
that generally the radiological training 
already provided at universities and other 
teaching establishments is adequate. In 
their opinion there is no need for a national 
training centre to be established, as had 
been suggested. To set up such a centre, 
they say, would be a retrograde step. But 
they recommend an extension of the rele- 
vant courses to universities, advanced 
colleges of technology and _ technical 
colleges not already providing them. They 
also suggest the award of appropriate 
college diplomas in certain grades and plead 
for the introduction of a City and Guilds 
course, at technical college level, in radio- 
logical protection. More background 
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courses are advocated for mixed groups of 
administrative staffs, managers and pro- 
fessional workers. Certain recommenda- 
tions relating specifically to the Authority 
are also made by the committee. The 
advisory service they propose would be 
independent of any organization such as 
the Authority and would be answerable 
only to the Minister of Science. Work 
currently undertaken by this Radiological 
Protection Service would be covered by the 
new service. The committee’s report 
contains in addition to its findings, details 
of courses available in radiology, syllabuses 
of courses at centres and universities and 
colleges, legislation appertaining to radio- 
logical protection and a list of recommended 
films on radiological subjects. It is available 
from HM Stationery Office, price 5s. Od. 


improved Flowmeter 


AN Atomic Energy Authority engineer has 
produced an improved design of flow- 
meter which does away with a major snag 
of many existing types—their internally- 
tapered glass calibration tubes. Such 
tubes are expensive to manufacture be- 
cause of the internal grinding and polishing 
operations needed to produce a_ high 
standard of accuracy on the internal taper. 
Also, apart from their fragility, it is difficult 
to heat them when operating with viscous 
liquids because any heating jacket must be 
cut away to allow the level of the float to 
be read off against graduations on the 
tube walls. His solution is to use an ordin- 
ary straight-bored tube to carry the liquid 
under observation but to place inside this 
tube an externally tapered rod on which an 
annular float can move up or down with 
increasing or decreasing flow speed. This 
rod would usually be made of metal and 
the taper could be formed to high accuracy 
by ordinary machine-shop practice. With 
viscous liquids, heat could be provided 
directly by passing an electric current 
through the rod, or by using a hollow tube 
containing an electrical heating element, 
or again by passing a hot liquid through such 
a tube. 


B.1.6.C. Subsidiary 


BRITISH INSULATED CALLENDER’S 
CABLES Ltd., have formed a new company, 
Telcon Metals Ltd. It is responsible for 
all the activities of the metals division of 
The Telegraph Construction and Main- 
tenance Co., Ltd. These cover the manu- 
facture of the well-known Telcon magnetic 
materials and other special alloys used in 
the electrical and engineering industries 
and also the advanced metallurgical opera- 
tions associated therewith. The directors are 
Mr. W. C. Handley, BSc(Tech), MIEE, 


(chairman), Mr. W. F. Randall, BSc(Eng), 
MIEE, FIM (deputy chairman and manag- 
ing director), Dr. G. A. V. Sowter, PhD, 
BSc(Eng), MIEE (commercial director), 
Dr. H. H. Scholefield, PhD, FInstP, FIM 
(technical director), Mr. D. Norman- 
Thomas, TD, FCA, and Mr. L. D. Dodd 
(secretary). 


U.S.A. Gift to 1.A.E.A. 


EQUIPMENT up to the value of $200,000 
is to be supplied to the International 
Atomic Energy Agency by the United 
States of America. It will be used for 
projects under the Agency’s technical 
assistance programme. 


D.C.X. Contract 
A DEVELOPMENT contract for the con- 
struction of an intense ion source for 
acceleration and injection of hydrogen 
ions into the DCX thermonuclear machine 
at Oak Ridge National Laboratory has 
been awarded to the High Voltage Engineer- 
ing Corporation, Burlington, Massachusetts. 


1.C.1. Brochure 


AN attractive brochure on ‘* Wrought 
Beryllium ’’ has been produced by Imperial 
Chemical Industries Ltd. It details the 
properties and use of zirconium and zirco- 
nium alloys with special reference to their 
application in nuclear engineering. There 
is also a section on hafnium. A ‘* new” 
metal is also the subject of two other recent 
ICI booklets: “ICI Titanium—Physical and 
Mechanical Properties’? and ‘ICI Tita- 
nium—Fabrication.” 


Saxton Project Progress 
EXCAVATION work, begun in early 
February, is scheduled to be completed in 
three months in the first construction phase 
of a nuclear reactor near Saxton, 
Pennsylvania, for the Saxton Nuclear 
Experimental Corporation. The primary 
purpose of the project is to find ways in 
which more useful heat can be obtained 
from burning nuclear fuel. A _ cylindrical 
dome-topped building 50 ft in diameter and 
110 ft high will be erected. Almost half of 
it will be below ground level. The building 
will contain a cylindrical reactor vessel, 
58 in. in diameter with an over-all height 
of 17 ft and a weight of 50 tons. Inside 
this unit, uranium oxide will be fissioned 
and heat given off in the process will be used 
to generate steam to operate a turbine in 
the Pennsylvania Electric Co’s nearby 
Saxton generating station. The general 
contract for the Saxton project is held by 
Westinghouse Electric Corporation, which 
designed the reactor. Westinghouse will 
supply the nuclear material and will be 
responsible for operations. 














Corrosion Matters 


THE British Association of Corrosion 
Engineers has been elected a member of the 
European Federation of Corrosion. The 
object of the Federation, which is a non- 
profit making union, is to promote Euro- 
pean co-operation in the field of research 
on corrosion and methods of combatting 
it for the benefit of the community at large. 
Membership of the Federation is restricted 
to non-profit making European technical 
and scientific societies whose activities are 
connected with the field of corrosion or the 
protection cf materials. The Federation 
seeks to achieve its objects by convening 
joint European meetings for the discussion 
of subjects of general interest; by convening 
meetings of working parties for the discus- 
sion of specific problems; by the creation 
of working groups for investigating special 
problems; by the organization of study 
trips; and by other means. The General 
Secretariat of the Federation is managed 
jointly by the DECHEMA in Frankfurt 
a/M and the Soc:été de Chimie Industrielle 
in Paris. The British Association of Corro- 
sion Engineers was formed last year. 


Health Measures 


THE International Atomic Energy Agency 
has approved a set of measures to protect 
health and ensure safety in nuclear energy 
operations assisted by the Agency. The 
main provision of these measures is that 
the country receiving the assistance will 
submit to the Agency an annual report 
containing a list of the radiation exposures 
of people in excess of the safety standards 
that apply and a statement of the types, 
amounts and mode of radioactive waste 
disposal and release of radioactive materials 
into the environment. The country will 





PEOPLE IN THE N-News 


(Above) Royalty and the scientists—Prince Philip, the Duke of Edinburgh, recently toured 
the CERN establishment at Geneva. He is seen here in the 25 GeV proton synchrotron building 
with the man in charge, Mr. John B. Adams (centre) and other CERN scientists. A few days 
after the visit Mr. Adams was appointed interim director general of CERN to fill temporarily 
the vacancy caused through the death in an aircraft accident of Professor C. J. Bakker. (7op 
left) Republican and the scientists—Herr Julius Raab, Austrian Federal Chancellor, recently 
visited the site of the International Atomic Energy Agency laboratory being built near Vienna. 
Herr Raab is seen here (centre) with Mr. Sterling Cole (/eft), director general of the Agency 
and Dr. Henry Seligman (right), deputy director general responsible for research and isotopes. 
(Bottom left) The scientists—Mr. D. W. Fry (right), director of the Atomic Energy Establish- 
ment, Winfrith, presents Dr. S. Eklund, of Sweden, with a silver trowel to commemorate the 
occasion of the start of construction of the international DRAGON reactor at Winfrith. Dr. 


Eklund is chairman of the DRAGON project. 


Before the presentation he laid plans of the 


reactor, a copy of project agreement and coins from the signatory countries in the foundations 
of the reactor building 


also notify the Agency within 48 hr of any 
major incident involving the exposure of any 
person to 12rems or more of ionizing 
radiation. The notification should be 
followed by a detailed technical report. 
Certain special provisions may be required 
for operations which involve the use, 
storage or processing of radioactive 
materials in excess of certain specified 
quantities or where there are radiation levels 
that might lead to the exposure of a person 
to more than 3rems in 13 consecutive 
weeks exist. In such cases the Agency may 
require the country to submit to the Agency 
all the facts necessary to evaluate the 
potential radiation hazards, and details 
of the design of equipment and facilities, 
the operating procedures, the method of 
waste disposal and the planned safety 
precautions. The Agency will also be able 
to carry out at least two inspections a year. 


Money for Research 


BRITISH manufacturing industry spent 
about £300m. on research and develop- 
ment in 1958, compared with about £190m. 
in 1955. This represents 4.2 per cent. of 
manufacturing industry’s contribution to 
national production compared with 3.1 per 
cent. in 1955. Ninety five per cent. of the 
£300m. was spent in industry’s own 
establishments, and about 5 per cent. on 
payment to outside bodies such as co- 
operative research associations, universities 
and other public and private research 
institutions. These estimates are contained 
in the recently published DSIR survey on 
“Industrial Research and Development 
Expenditure, 1958." The main expenditure 


on research and development for the year 
under review was in aircraft (£100m.), 
electrical engineering (£64m.) and chemicals 
(£43m.). 


Isotope Catalogues 


* RADIOACTIVE CHEMICALS” and 
** Radioactive Sources’ are the names of 
two catalogues issued by the UKAEA 
Radiochemical Centre, Amersham. The 
first deals with the primary isotopes and 
labelled compounds which are of interest 
to all who use radioactive tracer methods 
and with radioactive pharmaceuticals. It 
also contains details of radioactive reference 
sources for the calibration of instruments. 
The second catalogue deals with sealed 
radioactive sources and appliances which 
are of interest to radiotherapists and indus- 
trial users of ionizing radiations. Only the 
briefest technical information is given in 
the catalogues but detailed specifications 
for most products will be supplied on request. 


Up at Dounreay 


THE first series of experiments with the 
fast-brecder reactor at Dounreay (Caithness) 
have been completed. The reactor will 
now be shut down for about three months 
while changes are made in the “core” 
so that a wider variety of types of fuel can 
be tested. The reactor started operation at 
low power last November. Since then, an 
intcnsive programme of physics and en- 
gineering research has been carried out, 
designed to provide information for the 
operation of this experimental reactor at 
higher power levels, and to help in the design 
of a fast breeder reactor prototype. 
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Computing Seminar 


OVER 30 papers were presented at a 
recent Seminar on Codes for Reactor 
Computations held by the International 
Atomic Energy Agency in Vienna, and it 
was attended by about 90 participants from 
20 countries. Many types of computing 
machines have lately come into use, and 
high speed machines are now installed in 
business establishments and _ statistical 
organizations in all parts of the world. 
Since these machines are seldom fully 
occupied, some of the computing time 
could be obtained for reactor calculations 
at a very reasonable cost. Discussions at the 
seminar were aimed at helping reactor 
designers to exploit these facilities. The 
advantages will be substantial because 
machine calculations are used at every 
stage of reactor design and operation. 


Fifth Agency Mission 

A preliminary assistance mission of the 
International Atomic Energy Agency is 
visiting the Sudan, the Ivory Coast, the 
Federation of Mali, Morocco, Tunisia and 
Greece to study the prospects of atomic 
energy development in these six countries 
and advise the national authorities on the 
best means of securing the Agency’s 
assistance in this development. This is the 
fifth mission of its kind to be sent out by the 
Agency, the earlier four having visited 
a number of other countries in Asia, Africa, 
Latin America and Central Europe. Like 
the earlier missions, the team has been 
despatched at the request of the countries 
concerned (the visits to the Ivory Coast 
and the Federation of Mali being under- 
taken at the request of France). Head of 
the six-man team is Mr. John Webb, 
acting director of the Agency’s division of 
technical supplies. An expert in geology 
and mining, Mr. Webb will be specially 
concerned with problems of prospecting 





New Film 
from 
B. & W. 





** GOLIATH,” made by Babcock & Wilcox 
Ltd., describes the design, manufacture 
and site-erection of the Goliath crane used 
at Hinkley Point nuclear power station. 
The crane is 250 ft high, has a span of 
250 ft and a lifting capacity of 400 tons. 
The film starts with a brief survey of Bab- 
cock cranes of all kinds in service through- 
out the world and then goes on to give a 
description of the engineering principles 
on which the Goliath is based.  Fabrica- 
tion of various parts of the crane is shown 
and there is a colour sequence showing their 
transportation to the site and erection of the 
crane. The film concludes with shots of 
some of the lifts undertaken with the crane. 
Jt runs for 20 min and is available from the 
publicity department of Babcock & Wilcox 
Ltd., in both 16 mm and 35 mm gauge. 
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and mining of nuclear raw materials. The 
other members of the team are: Mr. 
Hugh Belcher, a specialist in the medical 
uses of radioisotopes and formerly a 
member of the physics department of the 
Royal Cancer Hospital, London; Mr. 
Oliver Lloyd, of IAEA’s division of eco- 
nomic and technical assistance, Mr. Pierre 
Pellegrin, chief of the applied agronomy 
group in the Biological Service at Saclay, 
France, Mr. George Petretic, of [AEA’s 
division of economic and technical assis- 
tance and Mr. Vjacheslav Ustinov, of 
IAEA’s Division of Exchange and Training. 


German-U.S. Tie Up 


THE Gutehoffnungshiitte Sterkrade AG of 
Germany, one of Europe’s largest indus- 
trial concerns, has entered into a long-term 
licence agreement to manufacture nuclear 
reactor systems for research and for com- 
mercial power generation developed by 
General Dynamics of San Diego, U.S.A. 





The agreement gives the company exclusive 
manufacturing and sales rights in the 
Federal Republic of Germany. The agree- 
ment covers the versatile and inherently 
safe TRIGA reactors, over 15 of which are 
now in use or soon will be operating at 
research and medical centres, universities 
and other institutions on five continents. It 
also provides for the design and manu- 
facture in Germany of full-scale versions 
of General Atomic’s high temperature, gas- 
cooled reactor (HTGR) for central station 
power generation. 


A.C.F. Chief in Europe 


MR. J. F. CLARK, president of ACF 
Industries Inc., the American company 
which make heavy water pool reactors, 
has been touring Europe to visit licensees 
and manufacturers of the company’s 
products. He has visited the United King- 
dom, where the company has a subsidiary, 
ACF (Great Britain) Ltd., Germany, 
France, Switzerland and Italy. 





ISOTOPES FOR SALE 


(Continued from page 279) 


Although some isotopes can be 
used directly as they come from the 
reactor, many need chemical refining 
to separate them from the unchanged 
target materials, or, in the case of 
fission products and natural radio- 
elements, from a complex mixture of 
other radioisotopes. For some of 
these there are small-scale chemical 
plants operating routinely—for radio- 
iodine, radiophosphorus, _ radio- 
carbon, radon, polonium, etc.—but 
for many others it is still a matter of 
skilled chemical experimentation in 
screened cells or boxes. 

Altogether these operations lead 
to nearly 100 “primary” radio- 
isotopes, in simple chemical form. 
Some can be used without further 
processing, but most have to be 
made into radiation sources or 
labelled compounds. 

For use as a radiation source, the 
radioactive material must be in a 
compact and robust form, so that 
it cannot be dispersed accidentally. 
In the case of penetrating gamma 
emitters this is generally a matter 
of sealing them in metal capsules, or in 
special appliances such as platinum 
needles for radiotherapy. Beta 
emitters are usually incorporated in 
silver foil by metallurgical processes 
or fused into ceramics. The primary 
isotopes are also the starting points 
for making “ labelled compounds,” 
and indeed they are the only “ raw 
materials ”’ available to the synthetic 


chemist. Therein lies his problem. 
Whereas the conventional organic 
chemist can obtain many complex 
molecules from natural sources— 
benzene from coal, glycerol from 
fats, sugars and carbohydrates from 
vegetable sources—the isotopic 
chemist has to make all these things 
from carbon dioxide, which is his 
only source of radioactive carbon. 
Moreover, he must contrive to 
maintain high efficiency over many 
stages of synthesis, since C14 is a 
relatively valuable material and to 
make some compounds may require 
ten successive stages of synthesis; 
finally, he has to place the radioactive 
atom in a specific position in the 
molecule. 

Chemical synthesis is usually the 
chosen method, but sometimes (bio- 
synthesis is a better approach. An 
organism is selected that will pro- 
duce the required labelled compound 
quickly and efficiently from carbon 
dioxide. Labelled sugars and starch 
are made by photosynthesis in the 
green leaves of canna or tobacco 
plants, and the common amino 
acids are derived from protein of the 
green alga Chlorella vulgaris. 

With a long-lived isotope such as 
C14 this synthetic work can be done 
deliberately so that stocks are built 
up. But for many _ insecticides, 
fertilisers, weedkillers and other 
specific chemicals, it is necessary to 
use short-lived isotopes such as 
phosphorus-32, iodine-131, sulphur- 
35, etc. For these, rapid methods of 
synthesis have to be developed and 
these present some of the more 
interesting technical problems. 























NUCLEAR ENERGY—JUNE, 1960 


Instruments, Electronics and Automation 
EXHIBITION 


OLYMPIA, LONDON 
MAY 23-28 


Belling & Lee 
British Rototherm Co. 
S. G. Brown 


Belling & Lee Ltd., on stand D165 are 
using a closed circuit television system to 
provide an all-round display of a live 
demonstration of their new * Prestincert ” 
technique of self-punching rivets. Shown 
here for the first time publicly, it is a 
completely new method of mounting 
components of all kinds on panels and 
chassis of any material, on die castings, 
etc., of riveting laminae together with no 
preparatory punching or drilling operations 
whatsoever. The “ Prestincert *’ principle 
may be likened to shooting a candle through 
a barn door. It produces joints which are 
mechanically and, where this applies, 
electrically of very high efficiency, and can 
therefore be used with equal success in the 
electrical, electronics and all engineering 
industries wherever rivets are normally 
applicable. In the electronics industry, for 
example, this method lends itself ideally 
to the mounting and wiring of components 
on printed circuits boards in one simple 
operation, rendering soldering optional; 
it can be carried out either as a series of 
single point operations, or on a simultaneous 
multi-stage basis, according to the dictates of 
the job. 


The British Rototherm Co., Ltd., are 
exhibiting on stand Q729, a comprehensive 
range of dial thermometers, recorders and 
controllers. Rigid stem thermometers with 
dial sizes from | in. to 7 in. in a wide variety 
of temperature ranges, presentations, stem 
lengths and diameters are on show. Also 
max/min and control/alarm thermometers 
and “ Rotostat”’ cartridge type thermo- 
stat for engine bearings. Single and dual 
pen recorders are exhibited, either for wall 
or panel mounting. Special anti-vibration 
mountings are available. There is an 
extensive and interesting range of compact 
and reliable on/off controllers, available 
as special purpose, recording, indicating 
and non-indicating models with fixed or 
variable differentials and also as bi-metal, 
mercury-in-steel or vapour pressure thermo- 
meters with electric contacts. 


This is the third IEA Exhibition to be held at Olympia 
and is by far the largest so far. It is in fact, according to 
the organizers, the largest specialized show of its kind 
held anywhere in the world. There are over 500 exhibitors 
at the show, 100 of them from overseas. Concurrent with 
the exhibition is a conference on ‘‘ User Experience of 
Electronics,’’ organized by the Electric Forum for Industry. 
Here we have space to mention only a few of the exhibitors. 


Precision instruments and automatic 
control equipment are being shown by 
S. G. Brown Ltd. (stand M366), including 
a complete range of S. G. Brown head- 
phones and telephones. Precision instru- 
ments include miniature servo motors, 
linear potentiometers, transistorized s2rvo 
amplifiers and power supplies, valve 
controlled tuning forks and precision cut 
gears. 


Cambridge Instrument Co. 
Counting Instruments 


Different versions of the Cambridge 
electronic recorder are displayed on the 
Cambridge Instrument Co., Ltd., stand 
(F259). The intention is, firstly to demon- 
strate the flexibility and versatility of this 
instrument and, secondly, to show some 
examples of the very wide range of primary 
measuring elements, analysers, transducers, 
etc., that the company has designed and 
manufactured for applications in industry, 
science and medicine. The electronic 
recorder, which has a proven record of 
accuracy and reliability, forms part of com- 
plete equipment manufactured by the com- 
pany for temperature measurements, radia- 
tion intensity, gas analysis, determination 
of pH values, electrical conductivity of 
solutions and calorific value of gases, the 
measurement of dissolved oxygen, hydro- 
gen, and residual hydrazine in feed water, 
etc., and is supplied also as a single unit for 
many other applications in science and 
industry. As a_ self-balancing potentio- 
meter, bridge, or current balance, the instru- 
ment will measure, record, and, if required, 
control any quantity that can be converted 
into a suitable d.c. (and sometimes a.c.) 
signal. The standard potentiometer will 
respond to a change in input signal of less 
than IuV for the minimum range of ImV 
full scale, and the response time is better 
than 2 sec full scale. The overall accuracy 
is better than 5uV and higher range instru- 
ments have the same relative accuracy and 
sensitivity. 


Counting Instruments Ltd., are displaying 
a range of electric and mechanical counters, 
differential counters, number wheels and 
pinions for water, gas and electricity meters. 


Particular emphasis is made of the latest 
models ** in-line digital display unit * and 
“high speed push button quick reset 
electro-magnetic counter.” A  compre- 
hensive display is c2ntred around the 
standard lin. and in. in-line display 
units which are available with over 50 
different lenses displaying symbols, charac- 
ters and figures. On show for the first time 
is the new large type 80,000 in-line display 
unit which displays figures or characters 
3} in. high x 3 in. wide and which can be 
easily read at a distance of 100 ft. 


D.S.LR. 
Dewrance & Co. 
Dynatron Radio 

A microscope which gives a_ three- 
dimensional image or luminous model of the 
object is on show for the first time on the 
Department of Scientific and Industrial 
Research stand. Designed by a team led 
by Mr. Richard Gregory at the Cambridge 
University Psychological Laboratory and 
supported by a DSIR grant, it is intended 
particularly for use in biological research. 
It should prove useful for examining living 
cells—perhaps bombarded with radiation 
for cancer research—and also thick sections 
of suitably strained brain tissue in order to 
see how the brain cells are related to each 
other. Apart from biological applications, 
the solid image might be a useful way of 
displaying nuclear tracks in blocks of emul- 
sion for cosmic ray research. Unlike the 
conventional stereoscopic microscope, which 
gives an appearance of depth by providing 
a slightly different picture to each eye, 
this new instrument gives a truly solid 
image projected into a cube of space. Also 
on show are 24 other new instruments and 
measuring techniques developed through 
the help of DSIR. 


Three ranges of equipment are featured 
on the Dewrance & Co., Ltd., stand (M554). 
These are the Dewrance ASCO series of 
solenoid valves, Jones-Tate electrical valve 
actuators, and Dewrance Microsen pro- 
cess control equipment. Many of the 
exhibits consist of sectioned models and 
some of the equipment is displayed in 
working displays. 
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Dynatron Radio Ltd., are showing a 
complete range of their nucleonic instrumen- 
tation, stand A5/6. The Nucleonic Test 
Set N107 comprises a combined double 
pulse generator and measuring oscillo- 
scope, and incorporates a video frequency 
oscillator. The unit is designed to provide 
the necessary services for maintenance of 
the commonly used instruments in the 
nucleonic field. Another instrument that 
has just gone into production at Dynatron 
is the timing unit N108. This is meant for 
use in conjunction with non-automatic 
scaling units and is particulatly suitable for 
the Dynatron 1009 series. The addition 
of this instrument makes the scaler fully 
automatic, thus enabling counting to be 
stopped automatically at either a_pre- 
determined number of counts or a set 
time. Two power units will be featured and 
coincidence unit 1036C. 


Ekco Electronics 

Elga Products 

E.M.I. Electronics 
E.M.O. Instrumentation 
English Electric Co. 
English Electric Valve 
Ericsson Telephones 


An extensive range of electronic and 
nucleonic equipment for use in industry, 
research and medicine are featured on the 
stand of Ekco Electronics Ltd. (E/208). A 
series of demonstrations show the latest 
uses of radioisotopes in industry as applied 
to gauging running sheet materials and coat- 
ings and for pipe thickness, fluid density 
and level measurements. Also of interest 
to industry is a demonstration of the Ekco 
machine tool control system, with punched 
card reader. Other instruments displayed 
include radiation monitors, scintillation 
counters, ratemeters, scalers and associated 
equipment. There will be a demonstration 
representing the large range of Ekco 
reactor control instrumentation. Other 
instruments on show include transistor 
inverters an X-Y recorder and a signal 
generator. 


Deionization is the subject of Elga 
Products’ stand. Illustrated is the Elgastat 
for transistor washing with u.v. radiator. 
The Elgastat produces water of almost 
theoretical purity for transistor washing 
and not only removes all dissolved ions 
but also bacteria, viruses and undissolved 
solids. The u.v. radiation unit serves as 
an additional sterilant. Also on show are 
the Elgastat for removal of radioactivity 
from water and the Elgstat portable de- 
ionizer. 


Among exhibits shown by EMI Elec- 
tronics Ltd., is the company’s full range of 
closed-circuit television. An advanced 
all-British colour television camera is 
shown in operation demonstrating how 
closed-circuit systems can be used in 
hospitals and in a wide variety of heavy and 
consumer industries. Another EMI develop- 
ment which is arousing considerable interest 
is a 3-D television system designed to meet 
the requirements of nuclear plants and 
other establishments where dangerous 
materials have to be manipulated remotely. 
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Analogue computers are now being recog- 
nized as the heart of any continuous pro- 
cess control system, and the company’s 
EMIAC II analogue computer is demon- 
strated. Just as the analogue computer is 
an indispensable aid to the design and pro- 
duction engineer, so the digital computer 
is to efficient management. EMI Electronics 
is marketing a range of advanced high-speed 
business computers—the EMIDEC 1100 
and 2400—which have already been 
ordered by leading commercial organiza- 
tions and Government departments. Some 
of the precision ancillary equipment used 
in the EMIDEC computers is on show, and 
the company’s Figure Reading Electronic 
Device (FRED) is illustrated. 


EMO Instrumentation Ltd., are showing 
a range of bearings and equipment used in 
connection with bearings. There are, for 
instance, instruments for bearing and 
synchro torque testing, a bearing washing 
machine and radial play gauge. The latter 
is for measuring the radial play of a bearing 
under a_ specific reversing load. EMO 
recently formed an association with the 
Barden Corporation, the American bearing 
firm. 


Four divisions of the English Electric 
Co., Ltd., are exhibiting data processing 
and control systems, meters, relays and 
instruments, transformers, and the instru- 
ment wing of guided weapons. One of 
the most important exhibits on show is 
the multi-point scanning equipment in- 
corporating the new ‘“ Datapacs”’ basic 
logical elements or ** building blocks ” for 
electronic data-logging and _ processing 
systems. From these standard units a 
system can quickly be produced and, if 
necessary easily modified. The units are 
printed circuit, transistorized packages, 
measuring only 44 in. x 64in. They are 
plugged into standard racks and inter- 
connection between them is by wiring to the 
plug sockets. The equipment is to be used 
by Atomic Energy Authority at Risley. 


The English Electric Valve Co., are 
exhibiting on stand No. E215 over 150 
different types of electronic tubes, including 
tubes for communications, radar, sound 
and television broadcasting, industrial 
heating and control, and data processing. 
Among the exhibits are reflex klystrons, 
operating at frequencies up to 17,000 Mc/s 
for guided missiles, aircraft navigation aids 
and microwave relays as well as the 6 MW 
power klystron K352, developed for high 
power radar and linear accelerator applica- 
tions. 


On stand D153 Ericsson Telephones Ltd., 
are exhibiting examples of some of their 
more recent developments in telephone 
equipment and audio and high frequency 
transmission systems, together with a com- 
prehensive range of electronic and nucleonic 
instruments and systems, electro-mechanical 
devices, special tubes. Visitors are shown 
working demonstrations and _ static dis- 
plays of a wide selection of the instrument 
division’s products designed for use in 
counting, nucleonic, weighing, process con- 
trol and data logging. Specialized instal- 
lations designed and produced for control- 
ling large plants are displayed as photo 





Alpha Beta Gamma _ monitor—Type 
145a—shown by Ericsson Telephones 


murals, with printed descriptions and 
explanatory diagrams. Portable health 
monitoring, and geological surveying and 
prospecting instruments on display include 
the alpha beta gamma monitor type 145A, 
survey meter type 125A, and field ratemeter 
type 1368A. The extensive range of relays 
displayed include commercial types and 
those specially developed for Services 
applications. Relays are available which 
will operate under varying types of environ- 
mental conditions; there are computer 
types, and also those capable of switching 
low level d.c. signals. The introduction and 
use of computers has produced a demand for 
miniature relays having many contact 
springs coupled with a fast operating time. 
A special miniature relay has therefore been 
introduced having springset combinations 
which include four changeovers or other 
normal duty combinations up to the maxi- 
mum of 12 springs. A demonstration 
shows several of these relays operating in a 
self-checking circuit having already com- 
pleted several million operations. 


Ferranti 

Fielden Electronics 

Firth Cleveland Instruments 
Foster Instrument Co. 
Foxboro Yoxall 


Ferranti Ltd., on stand 604 have an 
impressive display of indicating and indus- 
trial instruments, transistorized computers, 
electronic equipment operating on the 
principle of photo-electric detection of 
Moiré fringe patterns, gyros and accelero- 
meters, industrial and special purpose 
valves, transformers, aircraft equipment, 
cathode-ray tubes and silicon semi-conductor 
devices. Among instruments displayed will 
be the Ferranti portable viscometer of the 
co-axial cylinder type and the Ferranti/ 
Shirley cone and plate viscometer which is 
particularly suitable for studying the 
anomalous flow behaviour of the more 
complex fluids, which can often only be 
characterized satisfactorily by means of flow 
curves in which apparent viscosity is plotted 
against rate of shear or shearing stress. 
This latter instrument has now been modi- 
fied to incorporate an automatic flow curve 
recorder. There is also the Ferranti portable 
peak accelerometer which is used in the 
general field of shock and vibration testing, 
a phase-earth loop impedance tester and a 





























disturbance recorder which records in 
graphic form information relating to faults 
and disturbances in power stations and 
high-voltage transmission lines. In the 
computer field Ferranti are showing 
Sirius, a desk size computer with wide 
applications in industry, commerce, science 
and technical education, and the Argus 
computer. This has been designed for the 
real time control of a variety of industrial 
processes of the type which require many 
parallel input and output channels to the 
computer. It has transistor circuitry and a 
ferrite core of basically 1,024 words capacity. 
Programmes for the computer are set up 
on pegboards held in removable trays. 





New indicating temperature controller 
as shown by Foster Instrument Co. Ltd. 


Of special interest on the Fielden Elec- 
tronics Ltd., stand (C110) are the Bikini 
range of temperature indicators, recorders 
and controllers and their new electronic 
control system. The temperature instru- 
ments are inexpensive transistorized units 
designed to operate with resistance bulbs. 
They are said to provide the accuracy 
normally associated with much more 
expensive instruments. Their simple de- 
sign gives even greater reliability. The 
electronic control system has been de- 
signed to cover all units necessary to the 
control of a plant including transmitter, 
indicators, recorders, controllers, elec- 
tro-pneumatic converter, and positioners 
for pneumatic or electrically operated 
valves. It is a complete system from 
variable to control valve. Special features 
include :—d.c. transmission free from effects 
of pick-up and lead length; safe, low energy 
transmitters on plant; moving coil meters 
can be used for indication; choice of three 
displays when using controller; complete 
flexibility for use in hybrid electronic/ 
pneumatic systems; drift free controllers; 
extremely low maintenance; low capital 
cost; and low installation cost. 


Firth Cleveland Instruments Ltd., are 
showing on stand H353 the Gilbarco-Firth 
Cleveland electronic tank contents gauge. 
The gauge, which is manufactured under 
licence from the Gilbert & Barker Manu- 
facturing Co., of America, measures liquid 
levels to an accuracy in the field of within 
1/,,in., or in a laboratory, within 1/4 in. 
With the gauge is its associated equipment, 
the Gilbarco-Firth Cleveland remote 
reading receiver unit. Orders for this 
equipment have recently been received from 
two major oil companies. Shown for the 
first time are a number of new instruments, 
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of which perhaps the most important is a 
miniature recorder, a __ self-balancing 
potentiometer for the recording of millivolt- 
level signals, which is also available as a 
self-balancing resistance bridge. This offers 
most of the facilities of conventional wide- 
chart recorder controllers, but is designed 
to occupy much less panel space. No 
sacrifice in accuracy or readability has been 
made. New also are a number of level 
detectors and controllers for use with 
liquids or granular solids. Believed to be 
unique is a level detector consisting of a 
stainless steel vibrating probe, oscillation 
of which is damped by contact with a 
liquid or semi-solid (even with very low 
density granular materials), suppression of 
oscillation being used to operate a relay. 
Also shown are conductivity probe level 
detectors and mechanically operated dia- 
phragm-type hopper switches, including a 
version of the latter suitable for use with 
pressurized hoppers, by the provision of a 
static pressure supply to the back of the 
diaphragm. 


Fifty years in the field of temperature 
measurement and control is the proud 
record of the Foster Instrument Co., Ltd. 
To mark their ‘“* Golden Jubilee,” they are 





The new Foxboro Electronic Consotrol 
recorder-controller displayed on stand 
No. E202 


showing a range of new instruments and 
also one of the old type dial recorders which 
was manufactured in 1912, and is still in 
good working condition. Among the new 
instruments are a range of indicating tem- 
perature controllers. These are of compact 
size (panel cut-out 6 in. x 12 in.) for applica- 
tions requiring a simple but absolutely 
reliable method of temperature control. 
Also new is the self-setting Teloscale model 
4141, a development of the famous ** Telo- 
scale.” In- this new instrument the visible 
portion of the scale is automatically reset 
in accordance with the temperature being 
measured at any instant, i.e., in a foundry 
the visual portion in use of a manual reset 
Teloscale might cover 600-800°C. whereas 
the self-setting Teloscale allows the easy 
measurement of the temperature of several 
different metals either at one point, or at 
several widely separate measuring points 
each with an interlocking push button 
switch. 


The Foxboro Yoxall Ltd., exhibits on 
stand E202 include their new series of 
electronic consotrol instruments. These are 
measurement transmitters, recorders and 
controllers for flow, pressure, temperature, 
etc., which all use transistorized and mag- 
netic amplifier designs providing for the 


first time, 100 per cent. solid state elec- 
tronic construction. There are two con- 
troller types:—the universal controller, 
transistorized, with fully adjustable control- 
ler settings (PB, integral and derivative) 
and the flow controller, magnetic amplifier, 
with controller settings fixed at optimum 
values. Other new products on show in- 
clude the M/44 series of motion-balance 
pneumatic transmitters for temperature, 
pressure, humidity, etc., the IIA _ target 
flow transmitter, a pneumatic force balance 
system, with circular disc located centrally in 
a pipe section, and the 15A d/p cell pneu- 
matic transmitter, range 0-5 in. w.g. to 
0-25 in. w.g. 


Graviner Manufacturing Co. 


Graviner Manufacturing Co., Ltd., are 
showing on stand R827 in the National 
Hall Gallery, a range of temperature control 
switches including the cartridge type series 
and variations, the low and high tempera- 
ture Gravinette series and the ‘* Spot-a- 
Fire’ detector. On show for the first 
time is a range of units manufactured by 
Fenwal Inc., U.S.A. These units include the 
indicator controller, thermistor controller, 
farm and general purpose thermostat, 
high temperature units and the range of 
miniature thermostats. Of particular inter- 
est to instrument and electronic equipment 
manufacturers is the hermetically sealed, 
adjustable, rectangular miniature thermo- 
stat, minus 20°F. to 200°F. range, catalogue 
series 3241 1-0. 


Hall Harding 


Hall Harding Ltd., manufacturers and 
suppliers of drawing office and photo- 
copying equipment have two stands at 
this exhibition: the main stand, F256 
exhibits drawing office and print room 
equipment and materials together with 
office document copying machines; the 
smaller one, L505 has a display of Wild 
surveying instruments, a Haag-Streit co- 
ordinate plotter, thread measuring micro- 
scopes, cathetometers, and a plane surface 
measuring instrument. Probably the most 
advanced in thought of all the items being 
exhibited is a range of anthropometric— 
measured to the man—drawing office 
furniture, known as ** 28 ” which was intro- 
duced last year with immediate success. 


Kelvin Hughes 
George Kent 


Shown for the first time by Kelvin 
Hughes Ltd., is a data handling system 
designed to give the greatest flexibility of 
application and capable of scanning and 
logging an unlimited number of process 
variables to an accuracy of 0.1 per cent. 
of reading and at higher speeds than 
previously available with such an equip- 
ment. The standard input is a d.c. voltage 
or current, so that the application potential 
of the equipment is only limited by the 
availability of suitable transducers. Such 
transducers are readily available for applica- 
tions involving pressure, flow, strain, 
pulsed and a.c. outputs, whilst thermo- 
couples serve temperature applications. 
Cold junction compensating units are pro- 
vided for each type of thermocouple input. 
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Representation of information is in digital 


form throughout. High and low limit 
checking with alarm indicators, range 
variations, zero suppression and_ inbuilt 
linearization, as required for thermocouples, 
flow, etc., are available for integration into 
the scanning sequence. Logging is by 
electric typewriter on blank or pre-printed 
log sheets, off-normal points being printed 
in red. Also on show is a rack mounted, 
five channel recording system with a simu- 
lator unit to provide the five variable impe- 
dance pick-ups. The system employs 
Teledeltos recording paper and a selector 
switch on the front panel of the recorder 
unit enables any one of six speeds to be 
selected, 0.5, 1, 2, 4, 8 and 16cu.m/sec. 
A comprehensive range of temperature 
controllers is also on display. All of them 
incorporate the sensitive galvanometer 
type of measuring system specially developed 
by Kelvin Hughes. Three generic types 
of controller are shown, standard on/off 
controllers suitable for operation with 
either thermocouples or resistance bulbs; 
proportional controllers and three position 
controllers which incorporate two set points 
suitable for star delta furnace control, etc. 
An interesting item is the Mark 6D ultra- 
sonic flaw detector which is a powerful 
and versatile instrument designed for routine 
inspection within production units and for 
laboratory investigation into the trans- 
mission characteristics of materials. Special 
design features of the equipment include a 
wide operating frequency range, calibrated 
time-base, delay, and markers; stabilized 
power supply circuits and a Sin.c.r.t 
display. The equipment operates with 
probes having single, twin or separate 
transmitter and receiver transducer heads 
and is suitable for contact, gap or immersion 
scanning techniques. Additional monitor- 
ing circuits can be incorporated which will 
permit the use of semi-automatic inspection 
methods. Provision is also made for the 
photographic recording of the cathode ray 
tube. 


Versatility and rationalization are the 
predominant features of the George Kent 
display, though visitors can also see— 
for the first time in several instances— 
examples of the new equipment programmed 
in the company’s measuring and process- 
control range. Of major significance are 
the ‘“‘extensions’’ to the already wide 
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Demonstration of nucle- 

onic equipment used for 

scanning temperatures in 

a nuclear power station 

—Marconi_ Instruments 
stand 


coverage given by Commander instruments, 
in both the mechanical and electronic 
classes, and the new arrivals in the Mark 3 
range of electronic strip-chart recorders and 
recorder-controllers. Mark 3. electronic 
instruments (some operating) for single- 
point and multi-point temperature measure- 
ment, with optional air-operated control or 
transmission, are supported by a new model 
having a quick working response of 1 sec 
for index full-scale travel. Electrolytic- 
conductivity measurement is also embraced 
by the Mark 3, working in conjunction with 
a P-type primary element. This version 
incorporates the new Type 1 quadrature 
suppressor (referred to later) employing 
the Kent-patented thermistor potentiometer. 
Working examples of the mechanically 
operated Mark 2 Miultelec  strip-chart 
recorder are also on view. These include 
a hypersensitive model for the precision 
measurement of microvolt signals, and a 
universal pH recorder operating with a pH 
miniature primary element immersed alter- 
nately in two solutions of different pH 
value. Additional equipment for analytical 
measurement are CO, and SO, analysis 
cabinets, primary elements employing the 
thermal-conductivity principle, for the con- 
tent measurement of a carrier gas. 


Marconi Instruments 
Minerva Detector Co. 


Whilst the greater part of the Marconi 
Instruments stand (D157) is devoted to 
telecommunications measuring instruments 
interesting examples of industrial elec- 
tronics instrumentation are being featured 
by the company’s atomic power design 
group. The company is handling the 
nucleonic instrumentation for the Hinkley 
Point power station and has designed a 
wide range of equipment which, whilst of 
particular interest to nucleonics engineers, 
also has many applications in industrial 
processes and in laboratories. Two demon- 
strations are provided on the stand: the 
first consists of a scintillation counter 
feeding a ratemeter governed by a burst 
slug detector unit controller; the resulting 
information is displayed on an Elliot 72- 
point recorder. The second demonstration 
features a development model of a tem- 
perature scanning system, which provides 
continuous monitoring of a large number 





of thermocouples. The burst slug detector 
unit controller, type TF 1393, controls a 
complete detection system having up to 
100 channels. It provides timing pulses at 
predetermined intervals to operate a rate- 
meter, scanning recorder, precipitator, gas 
scanning valve and data log or computer. 
A scanning switch is used to select a separ- 
ate preset reference level for each channel, 
position a recorder, and to provide an 
address signal. High- and low-count alarms 
and equipment fault warnings are monitored 
and transmitted to external equipment. 
Any number of units may be operated 
synchronously. At Hinkley Point there will 
be approximately 600 thermocouples dis- 
tributed in and around each reactor. They 
will be scanned and measured at the rate 
of five points/sec, so giving a total scan 
time of two minutes. The equipment 
supplied by Marconi Instruments scans 
the inputs sequentially by dry-reed relays, 
which are driven by a transistorized scan- 
ning system. The output for the switching 
unit is fed into a digital voltmeter, which 
converts the input voltage directly into a 
digital form without preliminary amplifica- 
tion. The digital voltmeter can handle 
inputs as low as 20 millivolts full scale, 
with an accuracy of +0.1 per cent., even 
when 5v of 50 c/s a.c. is applied between the 
thermocouple “earth” and the voltmeter 
“earth.” The digitized information is 
stored on a magnetic drum, and each 
measurement is tested to ensure that it 
lies between individually preset high and 
low alarm values. 


The Minerva Detector Co., Ltd., are 
demonstrating three complete installations 
of the Minerva fire detection system, 
illustrating its application to the protection 
of buildings and to the protection of indivi- 
dual items of industrial and_ technical 
equipment. The Minerva detector has as 
its sensitive element an ionization chamber 
which responds to the presence of extremely 
small traces of the combustion products 
which are given off when any smouldering 
or burning starts. Minerva detectors are 
connected in groups corresponding to the 
zones of the building under protection and 
the several groups are connected to a central 
control unit, the function of which is to 
sound alarm bells and to indicate by light 
signals the seat of the incident. At the 
same time the control unit can be used to 
bring into action fire-fighting equipment 
to close smoke doors, and to transmit an 
alarm signal to the Fire Brigade. A particu- 
larly important application of the Minerva 
system which is demonstrated relates to the 
protection of individual assemblies of 
industrial and test equipment which are 
finding increasing use in process control, 
in the life testing of electronic valves and 
components, and in electronic computing. 


Oliver Pell Control 


New products shown by Oliver Pell 
Control Ltd., on their stand R809 include 
miniature relays: British made. Plug in. 
Dust covers (transparent). Two versions 
(two pole and four pole with variants). 
Operating time approximately 6m/sec; and 
a new range of shaded pole motors with 
extra long sintered metal bearings for long 
and quiet running. Extremely robust. 




















Die cast bearings, brackets. One piece 
moulded nylon bobbins. End play adjust- 
ment. Stock sizes—4, }, 1, 14 in. 


Plessey Co. 


At this year’s exhibition The Plessey Co., 
Ltd., aims to show the full scope of its 
contribution to instruments, electronics and 
automation in a wide range of industries, 
embracing equipment from the fields of 
electronics, hydraulics, pneumatics, instru- 
mentation, electrics, actuation and materials. 
The display is the most comprehensive the 
company has ever staged on a particular 
aspect of its activities. Well over 3,000 
separate pieces of equipment and compo- 
nents are on show ranging from  sub- 
miniature silicon rectifiers to a full-scale 
process control installation. 


Research and Control Instruments 


Several new electronic measuring instru- 
ments, a new engine performance indicating 
system for motor ships, automatic X-ray 
analysis equipment new to Europe, a newly- 
developed X-ray stroboscope, and a large 
capacity industrial cold-box capable of 
temperatures down to minus 160°C. are 
highlights of the range of equipment shown 
by Research and Control Instruments Ltd., 
on stand D164. Other items include new 
types of miniature thermocouple wires, 
microwave components, a 20 amp variable 
transformer and a range of new nucleonic 
analysis instruments including a low back- 
ground beta counter. A _ special feature 
of the exhibits is a demonstration of in- 
dustrial electronic weighing—the entire 
stand office is weighed and the nett weight 
of the varying contents shown on a large 
digital display. Most of the equipment and 
instruments shown will be operating. 


Shaw Moisture Meters 
Solartron Electronic 
Sperry Gyroscope 

Shaw Moisture Meters are showing a new 
recording hygrometer alarm which records 
continuously, the humidity of any atmos- 
phere, hot or cold, dry or damp, under 
pressure or vacuum, and gives immediate 
warning of any alteration in dewpoint of 
humidity. A feature of Shaw hygrometers 
is the range of 10m. to one, while the 
sensitivity is 100 times that of any other 
method. Dew points down to minus 150°C., 
can be measured. The instrument is at 
least as accurate as any known method, and 
will work well in dusty conditions without 
attention. 


The Solartron Electronic Group stand 
(E206) demonstrates vividly how the group 
has made rapid advances in electronics. 
Precision instruments, industrial controls, 
data handling and computing equipment 
are all shown, and apart from being able 
to see a host of new additions to the ranges 
of Solartron electronic instruments, power 
supplies, oscilloscopes, computers and data 
handling equipment, the visitor is able to 
discuss authoritatively with senior engineer- 
ing staff the latest advances in operator 
training; high speed digital data conversion 
and printing; continuous X-ray analysis 
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for assay or process control; nuclear 
reactor control simulation; the most up- 
to-date developments in radar simulation 
aimed at greater safety in the air and at 
sea; and automatic warehousing and order- 
filling; and, of course, the ever-expanding 
field of application for the Solartron ERA 
(Electronic Reading Automation) in direct, 
high-speed optical character recognition. 


An extension of traditional skills of the 
Sperry Gyroscope Co., Ltd., into ever- 
widening industrial fields, among them 
automatic control, computer storage devices 
and nuclear instrumentation and control, is 
apparent on the company’s two-tiered stand 
(C101). Prominent is the Introview flaw 
and corrosion detector being shown for the 
first time as a test instrument for stainless 
steel tubing. Introview has been used for 
some years for quality control in tube 
manufacturing plants including for instance, 
the beryllium fabrication plant at ICI, 
Witton. Sperry magnetic storage drums 
are featured in two displays on the lower 
deck and also on show is a 360° copy milling 
system, shown on a working rig to demon- 
strate its effectiveness when fitted to an 
actual milling machine. This system, the 
subject of a paper recently presented at the 
Institution of Mechanical Engineers’ 
Symposium on Automatic Control, is 
capable of milling to a template within 
0.0002 in. at a feed rate of 20 in./min. 
Among other exhibits, mention should be 
made of the examples of reactor control 
shown. Sperry have devised a_ simple 
means of ensuring safe control in our 
nuclear power stations. 


Taylor Electrical Instruments 


On stand P655 Taylor Electrical Instru- 
ments Ltd., are exhibiting a new style of 
Taylor panel meters, in contemporary 
style mouldings with scale lengths from 
2 in. to Sin. These new meters incorporate 
their well-established centre pole movement 
with sensitivities commencing from 5 
microamps and the cases are available in 
various colours to harmonize with existing 
equipment. Another new meter being 
exhibited of extreme interest to design 
engineers is the Edgewise Indicator, model 
220 in transparent case, one of the smallest 
meters of this type produced in this country. 
The model 220 has been developed for use 
in modern complex crowded control panels 
where front space is at a premium; on 
show for the first time is the model 6la 
signal generator, incorporating sweep and 
crystal calibrator. 


Wayne Kerr Laboratories 
Wilmot Breeden 


Wayne Kerr Laboratories Ltd. (E217), 
include in their display two new products, 
both of which are fully demonstrated. The 
first is a high precision bridge console 
which enables virtually any impedance to 
be measured, often to an accuracy of 
0.001 per cent. and generally to 0.05 per 
cent. Measurements from a few micro- 
ohms to thousands of megohms can be made 
at frequencies between 50 c/s and 20 kc/s. 
The second is a transfer function computer 
which manifests a striking advance in the 
rapidity—a matter of minutes only—and 





Shaw Moisture Meters are showing a 
new recording hygrometer alarm as 
shown here 


ease, in measuring the performance of 
control systems. It computes directly the 
constant coefficients in the transfer function 
of such systems. 


In the process control industries there 
is a definite trend towards electrical control 
systems replacing existing pneumatic type. 
The chief disadvantages of the pneumatic 
systems are the bulkiness of their mechanical 
components and the excessive lags in the 
transmission and operating systems. Now 
the advantages of electrical control systems 
are greater flexibility in application and the 
high speed of signal transmission. Further- 
more, it is possible to have full integration 
of the various control loops without any 
interaction. However, there is the 
fundamental disadvantage of  electro- 
magnetic machines in that the force output 
is a function of the strength of the magnetic 
field which can be created. The maximum 
electro-magnetic force which can be ob- 
tained is only equivalent to a hydraulic 
pressure of the order of 100 Ib/sq.in. 
Thus, for any appreciable power output, 
this type of machine has high inertias with 
slow rates of operation and exceptionally 
low frequency response. Furthermore, in 
order to convert rotary motion to linear, 
gears are necessary—thus introducing back- 
lash which is unacceptable in any servo 
mechanism requiring high fidelity. It is 
therefore logical to introduce hydraulic 
power transmission which can be motivated 
by means of an electrical signal. The electro- 
hydraulic actuator shown by Wilmot 
Breeden on stand Q/708D, consists of a 
power pack having a small electric motor 
driving an hydraulic pump, together with 
the necessary relief valves. The supply of 
fluid from the pump to the hydraulic jack 
is controlled by a servo valve which is 
operated by an electro-magnetic force 
motor from the input signal. The jack 
position is proportional to the input signal. 
If the input signal is increased or decreased, 
the valve is opened, thus initiating jack 
movement in the required direction which 
through the feedback mechanism, causes an 
increase or decrease in the load on the 
spring, tending to close the valve again. 
When the forces are in balance, the valve is 
closed, having completed the jack 
movement, 
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“TAKE MY TIP— 
USE 


SIFBRONZE 
EQUIPMENT!”’ 


says Will the Welder 





‘* DEMON” BLOWPIPES machine for all kinds of cutting 


General Duty and Cutting work. 
Models. 
SIF-COLIBRI CUTTING MACHINE SIFBRONZE REGULATORS 


The clockwork machine which 


Modern precision instruments 
turns a hand cutter into a 


giving constant pressure and 


precision machine cutter. Ideal volume. 

for flame cutting on site. 

SIF-COMBI PROFILE CUTTING SIFBRONZE CATSEYE GOGGLES 
MACHINE The most advanced type on 
An Automatic dual-purpose the market. 

If you want to Suffolk Iron Foundry (1920) Ltd., 
know how Stowmarket, Suffolk. 

Sifbronze 


‘ Please send me leaflets detailing Sifbronze 
equipment equipment. 

nooks csccscsescssccscsvcdcacevoes 
fill in the 

Sema | GE MR enter neseserenreenrnnennes 


away, iid NE/C/I 
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TEMPERATURES 
AND DEGREE DAYS 


A handy pocket size booklet 
containing daily temperatures, 
humidity data and degree 
days for the heating season 
1958/59. 


This comprehensive booklet 
is now available to all heating 
and air treatment engineers 


Price |/- post free 
from 


‘** Heating and Air Conditioning, ”’ 
Book Department, 
147 Victoria Street, London, S.W.1 











section © 
or INDIVIDUAL ME Mithias 
“ onda 





























¥ 
\ 
Gti @ | 
i 
t 





























9 — 
ot = So ‘ 
ee ee = Se 
Coan ee —— Reman F = — 
ee et imam ak Beat SMe Sateen ener 
sees TSS 
eet Sane ¢ 

Gets eee SSIS 
a Te ns Renee a 
Ze ee Eta 
; 

Tos" re 

° 


‘ 
‘y 
i 


i 
ie 






Wi 
a 





AE 


% 


a 


meer <= Se ee 
Stas ee 
f— sorky inches of = 


4 


i 
i 


i 

H cal 
H i 
lil 


sper ffi 


i 


i 


© 

i 
+e 
<3Re 


et 


i 
| 
| 
i 
i 


\\ 















i 
4 
i 


I 
Tar 
ii 
hi! 

TH: 





‘4 


ff} 


= 
5 
e 
t, 
t 


Hi 
i 
if 


s?7 
f 
i 





fi 


isi 








Send 42/- (which includes postage) for immediate attention 


PRINCES PRESS LIMITED, 


147 VICTORIA STREET, S.W.1 
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STREAM-LINE mobile filtration plant 


To meet the special demands of maintenance engineers in SUPER EFFICIENCY 
nuclear power and similar applications, Stream-Line now 


supplement their range of insulating oil purifiers by the For applications demanding super efficiency in the elimination of 
addition of large capacity mobile tanks. The Stream-Line last traces of air and water, Stream-Line high vacuum filters 
filter is already well known for its efficiency in keeping (Type CN-HV) are available operating at pressures in ecm 
insulating oil free from all solid, liquid and gaseous impurities; 0.8 mame. iy. CogNNNE HED Oe a 727 iy. Tey 


; ; : medium vacuum (CN) types. Outputs range from §0 to 1,500 g.p.h. 
now, combined with two tanks (one for dirty, one for clean — (CN) yp » s ’ —_—w 


oil) it makes possible a completely mobile, extremely versatile 
filtration plant. Oil can be pumped quickly from the trans- 
former into the ‘dirty’ tank and either taken away for batch 
filtration or filtered on site and passed straight into the ‘clean x 
tank’. While the oil is being purified essential maintenance 
work can be carried out on the transformers. | 








The 1,000 gallon tank illustrated above is one of a pair 
supplied with a 250 g.p.h. Stream-Line insulating oil filter 
to the British Thomson-Houston Co. Ltd., for use at Berkeley 
Power Station. Larger capacity tanks are also available, in- 
cluding models which combine clean and dirty tanks on a 
single transporter. 




















sj 

OTHER APPLICATIONS IN THE NUCLEAR FIELD r 
The ability of the Stream-Line filter to remove even sub- 
micronic particles, coupled with ease of operation by 
remote control, provides the nuclear engineer with means 
for dealing with some of his special problems involving 
radio-active materials. 

STREAM-LINE FILTERS LIMITED 

HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 

Telephone: Normandy 3311-3 Telegrams: Edgefilt, Guildford 

A member of the VOKES Group sriee 
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APPOINTMENTS 


CHIEF HEATING DRAUGHTSMAN 
An opportunity with unusually good prospects at London 
Head Office for an ambitious disciplinarian (AMIHVE) with 
commercial experience. This position will carry a top grade 
salary and bonus with Life Assurance and Retirement Benefits. 
Apply to Managing Director, Building Engineering Contractors 
Limited, Building Engineering House, Dysart Street, E.C.2. 


A YORKSHIRE FIRM OF CHARTERED ARCHITECTS 
require Engineers and Draughtsmen to work in an established 
Engineering Department on a variety of projects. 
(a) HEATING AND VENTILATING:—Senior and Junior 
Engineers. 
(6) ELECTRICAL:—Senior Engineers and Draughtsmen. 
(c) CIVIL ENGINEERS:—Assistants, aged 18-35, for R.C. 
and Structural Design work. 
Non-contributory Pension and Life Assurance Schemes. Five 
day week. Salaries according to age, qualifications and experience. 
Apply, with full particulars to Box No. 200, NUCLEAR ENERGY, 
147, Victoria Street, Westminster, S.W.1. 


UNITED NATIONS 

The INTERNATIONAL ATOMIC ENERGY AGENCY seeks 
highly qualified experts for Technical Assistance appointments 
overseas as below: 

Reactor construction: Persia, 1 year. 

Nuclear metallurgy: (1) Brazil, 6 months. 

(2) Argentine, 1 year. 
Other posts may be notified later. 

Salaries range between £260 and £298 (approx.) per month, plus 
generous allowances. All emoluments tax-free. For job des- 
criptions and application forms write URGENTLY to Ministry 
of Labour, 260-28, King Street, London, 5.W.1, quoting Eg/AEA 
10 and stating post(s) applied for. 








7 @ 4h k It makes drawing very easy 
and really does save time. 
THE 


Quickdraw 





If your activities 
call for an easy 
and speedy 
method of pro- 
ducing accurate 
sketches, _ dia- 
grams, plans or 
designs — The 
** Quickdraw ’’ 
will fulfil your 
requirements. 


PRICE 75/-. Stencils 7/6 Pads 5/- Gladly sent on approval. 


THE QUICKDRAW CO. LTD. 


127 Gunnersbury Avenue, London, W.3 





Electronic Diagrams 
Works Study 
Works Planning 
Window Dressing 
Engineering Sketches 
Office Forms 
Publishers layouts 
Laboratory Sketches 
Building Plans 
or—just drawing 
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MATHEMATICS 


IS EASY 


by D. S. Watt, B.Sc., M.I.N.A. 


; ” 
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Size of the Book 84 in. X 54 in. and is in blue cloth. Over 480 pages with 109 diagrams. 
Send 48/- (which includes postage) for immediate attention 


VICTORIA STREET, S.W.1 
TT CURR RMR | MemeRNRR 


PRINCES PRESS LIMITED, 
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Give your pipework 


GENT 





TY 


with the new GENFLEX 
EXPANSION JOINTS 


Genflex bellows expansion joints are the easiest and most economical 





method of absorbing thermal movement in pipework systems. Made by 
Vokes Genspring, the largest manufacturers of compensated pipe hangers 


i | in Europe, they combine the advantages of absorbing vibration and 
Genflex Single : : : _ : ‘ 
: Expansion Joint for movement in all planes with extreme simplicity of installation and 
axial movement — the simplest form of 
bellows. elimination of maintenance. 





Standard Genflex joints are formed from specially treated stainless steel 
with a longitudinal butt weld and are available in sizes from 3” bore to 
120” bore. Special test equipment ensures rigid adherence to manufactur- 
ing tolerances and standards. On completion the units are subjected to 


IYI IN 
stringent tests to determine fatigue limits. 
Genflex Double Expansion Joint—con- Genflex expansion joints can be used in shaft seals and packless glands, 
tains two bellows joined by a common ‘ . — . 
connecter to which an anchor base is expansion pockets, packless valves and mechanisms, flexible joints and in 


attached. 5 K i . ‘ 
many other applications. Joints can be manufactured for special require- 





ments to larger diameters than 120” bore and in a wide variety of metals 





and alloys. A staff of specialist engineers is always available to help with 





the correct siting of bellows, anchors, pipe guides, etc. 





Please write for the comprehensive Genflex catalogue. 





The illustrations on the left show just a few of the 
many types of Genflex expansion joints produced 
to accommodate various pipe movements. 


GENSPRING PLUS GENFLEX 


the perfect combination for controlling 
movement and stresses in pipelines. 


Genfiex Tied Universal Expansion 
Joint—to absorb lateral deflection with 
no pressure loading on pipework. 

















Vokes Genspring suspension equipment can 
now be used in conjunction with Genflex 

' expansion joints to give a unique, absolutely reliable, and versatile system 
Se ee ee aa of pipework control. Illustrated (right) are four Genspring constant 


og Sopris oer cama while absorb- support hangers from the new ‘M’ range which is capable of supporting loads 











from 315 lb. to 97,800 Ib. Please write for further details, 





Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED - HENLEY PARK ° GUILDFORD -: SURREY 
Telephone: Guildford 62861 Telegrams & Cables: Vokesacess, Guildford, Telex Telex: 13-535 Vokesacess, Guildford 


A member of the VOKES Group VG SO/A 
/ 
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e Year after year the Central Electricity Generating Board’s list of 
och power stations with the highest operating efficiencies includes a 
ws \ majority of stations where the efficiency is guarded by 
a Darlington Insulation. In the 1957 list, for example, 
S@ the top four stations are Darlington insulated. 


ab Coincidence ? Not a bit of it! Just skill and years of experience, 

e plus careful specifications and the right materials. 
4 It’s The Darlington Insulation Company’s job to help maintain 
a high thermal efficiencies, and they do it very well. 


x 
we THE DARLINGTON INSULATION CO. LTD 


38 Great North Road, Newcastle upon Tyne, 2 
eee and branch offices at London, Birmingham, Bolton, 
<e Bristol, Cardiff, Glasgow, Leicester and Sheffield. 


A Member of The Darlington Group of Companies 
Printed and Published by Princes Press, Ltd., 147, Victoria Street, Westminster, S.W.1. 


_ Conditions of Sale and Supply.—This periodical is sold subject to the following conditions, namely, that it shall not, without the written permission of the publishers first 
given, be lent, resold, hired out or otherwise disposed of by way of trade except at the full retail, price of three shillings and sixpence. and that it shall not be lent, resold, 





hired out or otherwise disp ofina lated condition or in any unauthorised cover by way of trade; or affixed to or as part of any publication or advertising, literary or 
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United Air Coil Ltd 














transfer surfaces 


Engineers and contractors frequently need more than a 
standard service in heat transfer surfaces. We design and 
supply this equipment to the individual requirements of 
every branch of industry, and maintain the highest standards 
of workmanship throughout. We welcome your enquiries 
and will be pleased to send details of our products and 
service on request. 


HEATING COILS. 
For all systems, using steam or hot water. 


COOLING COILS. 


Brine, Chilled Water and Direct Expansion Refrigerants 
including coils for Solvent Recovery. 


AIR-COOLED CONDENSERS. 
A wide range of standard models, covering small and large 
air-flows. 


13 New Bridge Street, London, 
E.C.4 

Telephone: FLEet Street 2295/6 
Telegrams: AIRCOILIM LONDON 














Co-ordinated Resources for Service in the Nuclear Field 


The Owen 
(rganisation 


High Temperature Jack for 
Operation up to 300° C — Brazed 
Stainless steel, Stroke Cushioning, 
CO, at 500 p.s.i., Loads : 2,000 Ib, 
Strokes up to 4 ft. 


The resources of the Owen Organisation 

are co-ordinated to serve the Argonare Welding : Rowenarc 

Nuclear Industry in Design, Welding * Hydraulic and 

Development and Manufacture Femveatic Acneatingeyeous 
and Valves * Design and 
Research Facilities - Prototype 
manufacture facilities * Pro- 
duction Facilities : Patented 
Copper free brazing for steel 
stainless steel, Niobium, 
etc * Fork Trucks and 
Materials Handling Equip- 
ment * Pressure Vessels « Test 
facilities, including Hydraulic 
Pneumatic, Mechanical * Test 
facilities for Prototypes ° 
Structural Steel work :Metal 
Equipment, Partitioning, Bins 
and Furniture * Remote 
Control Equipment * Cold and 
Hot Presswork * Fabrication 
work * High Tensile 
Bolts * Package Irradiation 
Plants. * Electro-Hydraulic 
Controls and Servos * Special 
Purpose Machinery and 
Machine Tools * Com- 
pressors * Oil Firing Equipment 


Atypical battery of large Air Receivers — 
High pressure Vessels are also manufactured 


THE OWEN ORGANISATION GROUP ATOMIC ENERGY OFFICE 
P.O. BOX No. 24 * WARRINGTON * Telephone WARRINGTON 35241 











